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ABSTRACT
Social Support and Family Criticism: Potential Moderators of the Relationship Between
Functional Impairment, Illness Burden, and Depression
by
Joshua Paul Hatfield
Social support and family criticism variables were examined as potential moderators of the
association between illness burden and depression and between functional impairment and
depression in a secondary data analysis. Participants (n=735) were older adults aged 65 and older
from internal medicine and family medicine primary care offices. It was hypothesized that both
illness burden and functional impairment would be associated with increased depressive
symptoms and a diagnosis of depression. In addition, it was hypothesized that higher levels of
social support and lower levels of family criticism would moderate this relationship. Both linear
and logistic multivariate hierarchical regression analyses were used to examine these variables as
potential moderators. Hypotheses concerning perceived social support and social interaction as
moderators were supported. Hypotheses involving family criticism and instrumental social
support were not supported. Enhancement of perceived social support and encouragement of
social interactions may be important intervention targets for treatment of depressive symptoms in
older adults with illness or impairment who are seen in primary care settings.
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CHAPTER 1
INTRODUCTION
In the United States depression is one of the most prevalent mental disorders; about 13%
of the entire adult population is diagnosed with major depressive disorder in their lifetime
(Hasin, Goodwin, Stinson, & Grant, 2005). Depression often co-occurs with general medical
illnesses (Kilbourne, Daugherty, & Pincus, 2007) and is associated with increased
hospitalizations, disruptions in role functioning, and premature death (Corveleyn, Luyten, &
Blatt, 2005; Harris & Barraclough, 1998; Teachman, 2006).
As individuals age they may become susceptible to disease, functional impairment, or
both that in turn may contribute to depressive symptoms and decreased psychological well-being
(Choi & Kim, 2007; Schillerstrom, Royall, & Palmer, 2008). Not all older adults experiencing
illness or impairment will experience depressive symptoms, however. Interpersonal
relationships and the receipt of emotional support may provide a buffer against depression
(Penninx et al., 1998), whereas negative social exchanges such as a perception of criticism from
a family member may exacerbate depressive symptoms (Carels, 2004; Roberson & Lichtenberg,
2003). Due to the association between frequently occurring health problems such as illness
burden and functional impairment and depressive symptoms in older adults, it is imperative that
researchers examine social and psychological factors that may buffer against depressive
symptoms. Investigation of the interrelationships between these variables may contribute to the
current understanding of depression by identifying how physical ailments (i.e. functional
impairment and illness burden) and social factors (i.e. social support and family criticism)
interact in their effect on depression, which may also inform the development of targeted
interventions.
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Depression
Often nicknamed the “common cold” of psychopathology (Corveleyn et al., 2005; Hasin
et al., 2005), Major Depressive Disorder (MDD) is characterized by at least one or more major
depressive episodes defined as at least 2 weeks with either a depressed mood or a loss of interest
or pleasure in most activities along with changes in weight, sleep, and psychomotor activity
(APA, 2000). Depressive symptoms may include a profound sense of worthlessness and
hopelessness, suicidal tendencies, changes in eating and sleeping patterns, negative affect, and
anhedonia (Flett, Vredenburg, & Krames, 1997). The DSM-IV-TR (APA, 2000) symptom
criteria for depression include depressed mood (feeling empty or sad), diminished interest in
activities, weight loss or gain, psychomotor agitation or retardation, fatigue or energy loss,
feelings of guilt, diminished ability to concentrate, and recurrent thoughts of death. At least five
of these symptoms must be present for at least 2 weeks in order for an individual to receive a
diagnosis of Major Depressive Episode (MDE; APA, 2000).
Presently, there is much debate surrounding the categorical nature of the DSM-IV-TR
criteria (Corveleyn et al., 2005). Under this framework individuals either suffer from MDE or do
not depending on whether they meet the specified number of criteria. A different perspective on
depression proposes a continuous measure of severity. Lewinsohn, Solomon, Seeley, and Zeiss
(2000) found evidence to support the hypothesis that clinical depression is not a distinct category
separated from other degrees of depressive symptoms but, rather, that depressive symptoms
occur along a continuum.
Flett et al. (1997) addressed the issue of whether to frame disturbances of mood as
distinct entities (e.g., MDD) or as a continuum of symptoms (e.g., depressive symptoms ranging
from mild to moderate to severe). These authors and others (i.e. Corveleyn et al., 2005; Judd et
11

al., 1998; Lyness, Chapman, McGriff, Drayer, & Duberstein, 2009) conclude that subclinical
forms of depression are substantial risk factors for more severe depression, supporting a
continuous view; however, they caution that discontinuous aspects of depression exist and that
this distinction may have important implications for research and practice (Flett et al., 1997;
Vredenburg, Flett, & Krames, 1993). For example, there may be qualitative differences between
individuals meeting criteria for Major Depressive Disorder and those who do not in their ability
to respond to treatment and their presentation of anxious symptoms (i.e. somatic concerns,
psychomotor agitation, insomnia, and adjustment) (Whiffen & Gotlib, 1993).
Subthreshold symptoms of depression are important to examine because they may
contribute to other public health concerns such as suicidal ideation and functional disability
(Lyness et al., 2009). In a study of elderly primary-care patients Chopra et al. (2005) found that
subsyndromal symptoms of depression (SSD), regardless of whether or not the individual had a
previous history of MDD, were significantly associated with physical and psychological
disability and with subsequent development of minor or major depression or dysthymia (Chopra
et al., 2005). To address the issue of classification of mood disorders as categorical versus
continuous, it is important to use both an interviewer-rated measure of depressive symptoms and
a consensus clinical diagnosis of mood disorder as outcome measures.
Epidemiology of Depression
Results from the National Epidemiological Survey on Alcoholism and Related
Conditions found the 12-month prevalence of Major Depressive Disorder (MDD) to be 5.28%,
and the lifetime prevalence rate to be 13.23% among adults 18 years and older in the United
States (Hasin et al., 2005). Data from the 2006 Behavioral Risk Factor Surveillance Survey
(BRFSS), a nationally representative sample, suggest the lifetime prevalence rate of depressive
12

disorder is 15.7%, and that by 2050 the rates of depressive disorder will increase 35% from 33.9
million to 45.8 million individuals (Heo, Murphy, Fontaine, Bruce, & Alexopoulos, 2008). The
data also suggest that there will be a more pronounced increase in depressive disorder for adults
aged 65 and older (117%) compared with those less than 65 years of age (25%) by the year 2050
(Heo et al., 2008).
In a study of four age-cohort groups ranging from 20-98 years of age, Gatz and Hurwicz
(1990) found that the oldest cohort group (age 70-98 years) had the highest mean levels of
depressive symptoms and the lowest levels of well-being; in their sample 24.4% of those aged 70
and older scored at or above the cutoff on the Center for Epidemiologic Studies Depression Scale
(CES-D; Gatz & Hurwicz, 1990; Radloff, 1977). In a study conducted by Teachman (2006) a
curvilinear relationship existed between depression and age, even after controlling for mental
status, medication usage, and self-reported health. This U-shaped pattern of mean scores
suggests that the relationship between age and psychological distress may be unique to the
different age groups, with middle-age individuals at less risk for depression than the young and
old, perhaps due to identity development and changing role expectations for adolescents and
decreases in physical health during late life (Gatz & Hurwicz, 1990; Teachman, 2006).
Etiology of Depression
Etiological views of depression can be vast and disparate, with some views offering
limited factors that lead to pathology while others take a more eclectic stance. The dominant
etiological view of depression focuses on a chemical imbalance explanation (France, Lysaker, &
Robinson, 2007). However, research examining causes of depression suggests that there may be
multiple psychological, social, genetic and biochemical pathways that lead to depression
(Kelley-Moore & Ferraro, 2005; McNeal & Cimbolic, 1986; Paige, Mitchell, Krishnan,
13

Kaddurah-Daouk, & Steffens, 2007), and the wide variety of effective treatments including
medication, exercise, and psychotherapy supports this notion (Barbour & Blumenthal, 2005;
France et al., 2007; Thompson, Coon, Gallagher-Thompson, Sommer, & Kloin, 2001). For
example, an individual’s life circumstances such as interpersonal issues, socioeconomic status
and physical health can impact the etiology of depression. In many instances impaired or ill older
adults may be further burdened by financial strain and live on fixed incomes (Krause, 1987;
Turner & Turner, 2004). Women who were currently unmarried, mostly widows, had higher
levels of depressive symptoms (Musil, Haug, & Warner, 1998). Depression is also more
common in older adults who are physically ill, have lower levels of educational attainment, or
are members of racial and ethnic minority groups (Cacioppo, Hughes, Waite, Hawkley, &
Thisted, 2006; Federal Interagency Forum on Aging-Related Statistics, 2008; Mojtabai &
Olfson, 2004). This section discusses major theoretical perspectives relevant to depression in
older adults potentially burdened by illness and impairment.
Biological Theories. Biochemical and neurohormonal studies suggest that there are
several neurotransmitter systems acting alone or in combination to produce depressive symptoms
(McNeal & Cimbolic, 1986; Wann et al., 2009; Watson et al., 2009). The monoamine hypotheses
suggest that low levels of monoamines such as serotonin (5-HT), norepinephrine (NE), and
dopamine are responsible for unipolar depressive disorders, and that the brains of individuals
with depression may not be producing enough of these monoamines (Bear, Connors, & Paradiso,
2007; Meyer & Quenzer, 2005). This theory derives most of its support from the effectiveness of
medications such as monoamine oxidase inhibitors (MAOIs), tricyclic antidepressants (TCA),
selective serotonin reuptake inhibitors (SSRIs), and serotonin norepinephrine reuptake inhibitors
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(SNRIs) that serve as agonists, which increase the levels of these monoamines in the synapses
and thus improve depressive symptoms (Meyer & Quenzer, 2005).
Concentrations of metabolites such as fatty acids, glycerol, and gamma-aminobutyric
acid (GABA) have been found to differ between currently depressed patients and comparison
control groups (Paige et al., 2007). Metabolomics is a promising new field that examines
biochemical events in a comprehensive manner to compare biochemical markers in depressed
patients and healthy controls. This technique can provide valuable information concerning
pathways to depression and even the effects of medication and therapy (Paige et al., 2007).
Further support for a biological basis of depression comes from twin-studies that suggest a 65%
concordance rate of major depressive disorder (MDD) for monozygotic twins (Meyer &
Quenzer, 2005).
Of particular interest, chronic medical problems and functional impairment can impact
the immune systems response, ultimately leading to depressive symptoms. Specifically,
cytokines are substances that are secreted by the immune system that regulate the body’s
responses to infection, inflammation, trauma, and immune responses (Dinarello, 2000). Research
has revealed that proinflammatory cytokines (cytokines that make disease worse) bind to
receptors that project to the hypothalamus and limbic structures can lead to depressive symptoms
(Danzer, 2001). This research suggests that depression may be the result of subclinical heart
disease. There is an abundance of evidence to support a biological basis of depression, but there
are clearly environmental factors such as stressful life events and relationship problems that play
a role in the development and maintenance of the disorder (Bear et al., 2007; Hicks, DiRago,
Iacono, & McGue, 2009; Meyer & Quenzer, 2005; Watson et al., 2009; Wann et al., 2009).
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Cognitive Theory. Information processing is a crucial aspect of survival and it involves
cognitive, behavioral, affective, and motivational systems that respond to both the physical and
social environment (Beck & Weishaar, 2008). Cognitive theory posits that each of these systems
is composed of structures called schemas that contain an individual’s goals, expectations,
memories, and perceptions of self and others. These schemas dictate how information is
processed, and thus can bias an individual’s interpretation of events, the self, others, and the
world (Beck, Rush, Shaw, & Emery, 1979; Beck & Weishaar, 2008).
Cognitive theories of depression suggest that the content, process, and encoding of
thoughts are the underlying mechanisms of maladaptive behaviors and depression. Simply put,
depression is a result of how an individual interprets experiences (Beck et al., 1979; Street,
Sheeran, & Orbell, 1999). The Beck et al. (1979) theory of depression suggests that cognitive
distortions or errors such as misinterpreting the importance of an experience or event increase the
risk for a depressive episode. These cognitive distortions or dysfunctional schemas are thought
to be a stable and enduring aspect of an individual’s thought process (Davidson, Rieckmann, &
Lesperance, 2004). In the context of illness and impairment, older adults are forced to rely
heavily on support afforded to them by others (Antonucci, Fuhrer, & Dartigues, 1997). However,
these interactions are subject to interpretation, and older adults may be particularly sensitive to
critical comments made by family members and caretakers. Depending on how the individual
interprets the interaction, they may be at an increased risk for developing depressive symptoms
(Beck et al., 1979; Street et al., 1999).
Support for the role of cognitive characteristics in the etiology of depression may be
inferred from the ameliorative effect of cognitive therapies on depressive symptoms (Parrish et
al., 2009). Further, cognitive behavioral therapy (CBT), a variant of cognitive therapy with a
16

behavioral component included, is the most empirically supported and validated psychotherapy
across demographics, and this remains true for elderly patients as well (Bienenfeld, 2009),
including older persons with medical disabilities (Laidlaw, 2006).
Interpersonal Theory. The interpersonal theory of depression proposes that an
individual’s interpersonal relationships play a major role in both onset and maintenance of
depressive symptoms (Weissman, Markowitz, & Klerman, 2007). Difficulties in interpersonal
relationships are often related to grief, bereavement, or both, and role disputes and disagreements
with significant others, interpersonal deficits such as personality disorders, or recent changes in a
major interpersonal role such as those resulting from illness (Davidson et al., 2004). In addition,
interpersonal theories of depression recognize the interrelationship between psychological and
biological factors in the etiology of depression (Nathan & Gorman, 2007; Weissman et al., 2007)
and thus may be more comprehensive especially when examining depression in the context of
medical illness and impairment. Satisfaction with support and the availability of a confidant has
been shown to affect the association between functional impairment and depressive symptoms in
older adults (Yang, 2006), and social support is associated with lower rates of morbidity and
mortality across a range of disease processes (Uchino, Cacioppo, & Kiecolt-Glaser, 1996).
Interpersonal Therapy (IPT) is an evidence-based treatment for late-life depression
(Areán, 2004; Sussman, 2004) and has been adapted for use in primary care settings for older
patients whose main conflict areas are often, among other areas, grief and role transitions (Areán,
Hegel, & Reynolds, 2001). Two randomized controlled trials of IPT for MDD have been
conducted on middle-aged adults demonstrating that IPT as a standalone treatment and in
combination with antidepressants is a favorable and efficacious intervention (DiMascio et al.,
1979; Elkin et al., 1989; Weissman et al., 1979).
17

Behavioral Theory. The behavioral theory of depression was developed from the operant
conditioning paradigm and posits that depression results from a lack of or decreases in positive
reinforcement (Nathan & Gorman, 2007). This view suggests that depressed individuals either
act in ways that elicit negative feedback from others or in ways that fail to elicit positive
feedback from others (Street et al., 1999). Thus, depression results from the interaction of an
individual’s behavior and the environment’s reinforcement schedule (Davidson et al., 2004). In
addition, in environments where feedback is inconsistent individuals may be left with a feeling
that the environment is unpredictable (Davidson et al., 2004). These facets of behavioral theory
are particularly important for older adults who are at an increased risk to have little effect on or
control over their environment due to illness or functional impairment and resultant activity
restrictions that may result in a lack of reinforcement for behaviors (Davidson et al., 2004).
Behavioral Therapy (BT) for depression is an empirically supported treatment that aims
to monitor and increase daily activities that lead to positive reinforcement in order to improve
social and communication skills, increase adaptive behaviors, and decrease negative life
experiences (Nathan & Gorman, 2007). A Type 1 Randomized Clinical Trial (RCT) that
involves random assignment and blinded assessments in an adequate sample size to evaluate BT
revealed that behavioral activation was equivalent to both modification of automatic
dysfunctional thoughts and the full CBT package that combines behavioral activation with
modification of automatic dysfunctional thoughts (Jacobson et al., 1996). Another RCT was
conducted by Dimidjian et al. (2006) that demonstrated behavioral activation was comparable to
paroxetine in improving depressive symptoms measured by both self-report and clinical ratings
in severely depressed patients.
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This paper focuses on the theme of social relationships, namely the levels of perceived
social support, instrumental support, social interaction, and family criticism experienced by older
adult primary care patients, and its association with depressive symptoms in the context of illness
and functional impairment. The potential moderating influence of social support and family
criticism on the association between illness burden and functional impairment and depressive
symptoms and diagnosis is examined.
Illness Burden and Depression
For older adults in the United States chronic illness and the resultant medical burden are a
major public health concern (Baldwin, Chiu, & Katora, 2002; Kerse et al., 2008; Mor et al.,
1989; Yang, 2006). Chronic medical conditions such as cardiovascular disease, diabetes, and
cancer currently affect more than 90 million Americans, and are among the most prevalent and
costly health problems (Sperry, 2006). According to The National Center for Chronic Disease
Prevention and Health Promotion (2000), 1.7 million Americans die every year from chronic
diseases, costing more than $400 billion annually in medical expenditures. Further, 75% of
adults 65 and older have at least one chronic illness and almost 50% reported two or more
(NCCDPHP, 2000); patients with comorbid or multi-morbid disease are at risk for longer and
more frequent office visits, hospitalizations, and mortality (Hudon, Fortin, & Vanasse, 2005).
The term illness burden is used to measure multi-morbidity by taking into consideration cooccurring medical conditions and weighting them in terms of severity to achieve an overall
perspective of an individual’s health conditions (Hudon et al., 2005).
Depressive symptoms may be a reaction to such illness burden and to the stress
associated with physical illness (Barnow & Linden, 2000). Sperry (2006) suggests that the
psychosocial dimensions of chronic illness are often overlooked and inadequately addressed,
19

resulting in more and longer lasting strain on many individuals. Using a subsample of
participants with no clinically significant depressive symptoms at the baseline assessment,
Meeks, Murrell, and Mehl (2000) found that having a medical condition at the beginning of the
study contributed to increases in depressive symptoms 6 months later in a sample of 1,479
community-resident middle-aged and older adults. Within the same sample depressive symptoms
at the 6-month follow-up contributed to increases in functional difficulties at the one year followup, suggesting a reciprocal relationship between impairment and depression.
Functional Impairment and Depression
Functional impairment and activity limitation such as reduced mobility or a diminished
ability to perform chores, perhaps due to illness or a physical disability, may be characterized as
a chronic stressor that interferes with independent living and overall quality of life (Blazer, 2008;
Yang, 2006). As individuals age there is an increased likelihood of experiencing functional
impairment, which may have deleterious effects on psychological well-being (Blazer, 2008;
Newsome & Schulz, 1996). Previous research supports the idea that functional limitations and
resultant activity restrictions are related to higher levels of depressive symptoms in older adults
(Benyamini & Lomranz, 2004; McCall, Parks, Smith, Pope, & Griggs, 2002; Musil et al., 1998;
St. John, Blandford, & Strain, 2006; Yang, 2006). In a study conducted by Turner and Turner
(2004) using a sample consisting of 556 individuals from a community sample with disabilities
and 460 comparison participants, people with disabilities were three times as likely to score in a
range characteristic of a depressive disorder on a measure of depression than their counterparts
who had no physical disabilities.
Functional impairment may decrease social support by restricting mobility and, therefore,
inhibiting engagement in social relationships (Yang, 2006). Newsome and Schulz (1996) found
20

physical impairment to be associated with reduced belonging and tangible support and fewer
contacts with family and friends; in turn, these social deficits were associated with depressive
symptoms. Choi and McDougall (2007) found that functional impairment can lead to social
isolation for older adults who may become homebound, increasing their risk for depressive
symptoms compared to peers with no impairments. However, when coping resources such as
social support and engagement in physical activity were added into the regression model, being
homebound was no longer a significant predictor of depressive symptoms (Choi & McDougall,
2007). Thus, social support variables may reduce the strength of the association between
functional impairment and depressive symptoms.
Furthermore, functional impairment may influence the “norm” of reciprocity (e.g.
individuals who are evenly exchanging favor for favor); one of the consequences of a disability
may be that the older adult feels as if they can no longer help others and thus are undeserving of
help themselves (Mutran & Reitzes, 1984). Older adults with disabilities may also experience or
anticipate the reluctance of others to enter into a caregiver role, perhaps perceiving themselves as
a burden to their family and friends (Newsome & Schulz, 1996).
Social Support, Illness Burden, Functional Impairment, and Depression
Social support relies on mutual exchanges with and obligations to others but can be
severely disrupted and weakened when instrumental assistance is needed or when functional
impairment or chronic illness prevents social activities (Yang, 2006). There are two broad
categories of social support: objective and subjective. Objective indices of social support include
size of social network, frequency of interactions with social network, and the amount of tangible
support (e.g. helping to clean house) received. Subjective social support includes perceived
quality of and satisfaction with a social network (Landerman, George, Campbell, & Blazer,
21

1989). Thus, disruptions in an individual’s social support system could be either a perceived loss
of the quality of social support or an actual reduction in the social support network.
Recent data from the United States and France suggest that subjective measures of social
support are more predictive of depressive symptoms than objective measures of an individual’s
social network (Antonucci et al., 1997). Furthermore, the perception of adequate emotional and
tangible support accounts for more variance in depressive symptoms than do measures of social
network size; however, the combination of the two is a better fitting model (Antonucci et al.,
1997). Past research suggests that older adults who are unsatisfied with the amount of support
afforded to them are more likely to suffer from psychological distress than their peers who report
being satisfied with their support networks (Krause, 1987).
Activity restrictions such as a diminished ability to drive or use a telephone may impede
or reduce the frequency of social contacts with friends and family members. It is also possible
that the perception of having little or no control over when and where social interactions take
place can have detrimental psychological effects (Chou & Chi, 2001). Previous literature
suggests that perceptions of inadequate social support and physical disabilities significantly
predict depression (Roberson & Lichtenberg, 2003), and that individuals who are dissatisfied
with the amount of social support they receive may consequently be diagnosed with a
psychological disorder such as depression (Krause, Liang, & Yatomi, 1989).
A lack of positive social support and interactions can result in loneliness and isolation
(Street et al., 1999), and loneliness has been found to be a significant risk factor for developing
depressive symptoms in a national sample of older adults (Cacioppo et al., 2006). Individuals
with large social networks are more likely to cope effectively with stressors such as illness or
impairment whether physical or psychological because having more social contacts increases the
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likelihood that support will buffer the debilitating effects of stressful life events (Street et al.,
1999).
Increases in instrumental support have not been shown to mediate the effects of
functional impairment on depressive symptoms (Yang, 2006). Mutran and Reitzes (1984)
suggest that for older adults, the norm of reciprocity may be violated when older adults who are
receiving instrumental types of support may feel obligated to return this support but are unable to
do so because of physical limitations, which in turn can lead to psychological distress. Measures
of perceived satisfaction with social support may help identify such relationships in which the
norm of reciprocity is violated and that may be characterized by unequal social exchanges
because they tap into the perceived quality of support as opposed to the amount of support
afforded to them (Krause et al., 1989). For this reason it may be important to focus on the
perception of the quality of support, which is a subjective evaluation that can be influenced by
both positive and negative interactions within a social network.
Family Criticism, Illness Burden, Functional Impairment, and Depression
Expressed emotion was a concept developed to examine the role the familial environment
plays for patients with many mental and physical disorders (Brown, Monck, Carstairs, & Wing,
1972), and this concept has demonstrated utility in predicting the clinical course of many
disorders (Shields, Franks, Harp, McDaniel, & Campbell, 1992). Family criticism is analogous to
the expressed emotion concept of critical comments, and high family criticism scores are
indicative of a family interactive style that is critical and intrusive in the context of face-to-face
interactions (Shields et al., 1992). Perceived family criticism taps into how much a family
member feels disapproved of, “put-down,” rejected, or criticized by members of the family
(Seaburn, Lyness, Eberly, & King, 2005). Perceived family criticism has been independently
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associated with functional status as well as with both depressive symptoms and depression
diagnosis in an older adult primary care sample (Seaburn et al., 2005). In an attempt to extend
this research, an examination of the interaction between family criticism and functional status in
order to predict depression, and subsequently to compare and contrast the relative influences of
social support variables with family criticism is undertaken.
Conflicts within close social relationships may be more influential on well-being than
conflicts in more peripheral relationships (Abbey, Abramis, & Caplan, 1985) as they threaten
enduring commitments. In a study examining 875 family medicine patients, Fiscella and
Campbell (1999) found high levels of perceived family criticism to be associated with poor
health, lack of exercise, negative affect, higher fat intake, and smoking, and they suggest that
such unhealthy behaviors may actually be a source of family criticism. In a community sample of
507 older adults Leung, Chen, Lue, and Hsu (2007) found that chronic disease, cognitive
impairment, and having less emotional support and more criticism from their family contributed
to depressive symptoms, whereas healthy family involvement was negatively correlated with
depressive symptoms. In addition, research on epileptic patients reveals that those who are from
households with high levels of criticism have poorer clinical and pharmacological compliance
rates than those from households with lower levels of criticism (Bressi et al., 2007).
Negative concerns over close relationships and negative social exchanges are associated
with elevated depressive symptoms for all adult age groups (Carels, 2004; Krause et al., 1989;
Nolen-Hoeksema & Ahrens, 2002). For this reason it is important to examine both positive and
negative aspects of interpersonal functioning, each of which might contribute independently to
depressive symptoms in the context of medical illness and impairment (Antonucci et al., 1997;
Krause et al., 1989; Shields et al., 1992).
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Statement of the Problem
Depression is a severe and increasing problem among older adults. Functional
impairment and illness burden are predictors of depression, but not everyone who is impaired or
ill develops depressive symptoms. Psychosocial variables such as social support may buffer
against depressive symptoms and a diagnosis of depression, whereas family criticism may
contribute to risk for depressive symptoms and diagnosis. Little is known about the moderating
effects of these variables on the association between functional impairment and illness burden
and depressive symptoms. The study examines potential moderating effects of social support and
family criticism on the association between illness burden and depressive symptoms, and
between functional impairment and diagnosis of depression, in an older adult primary care
sample.
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CHAPTER 2
METHODS
Procedure
Patients were approached and recruited from internal medicine and family medicine
primary care offices in Rochester, New York on selected days. Participants had to be 65 years of
age or older and capable of giving informed consent and participating in the interviews in
English. Written informed consent was obtained, and the study protocol was approved by the
University of Rochester Research Subjects Review Board. Participants completed intake
interviews that were conducted in their homes or at a university research office by a trained rater.
Of the potentially eligible subjects, 745 (50.1%) completed an interview. The sample was 63.4%
female, predominantly White (91.8%), with an average education level of 14.11(SD=4.1) years
of formal schooling (17 years would indicate any postgraduate work), and with a mean age of
75.12(SD=6.86). In addition, chart reviews were conducted by a trained research assistant to
obtain information about the participants’ active and past medical problems, current medications,
disorders, mood, and cognitive symptoms (King et al., 2007). Participants were not compensated
for participation in this study (Hirsch, Duberstein, Chapman, & Lyness, 2007; Lyness et al.,
2004; Lyness et al., 2009).
Measures
Demographic Questionnaire
A basic demographic survey assessing age, gender, race, education (education is in
formal years of schooling, with 17 years=postgraduate work), and living arrangements was
administered to all participants to assist with characterization of the sample and to serve as

26

covariates. For example, cognitive status and depression are often comorbid in older adults;
therefore, it is important to control for cognitive status in an older adult sample.
For this reason the Mini Mental State Exam (MMSE; Folstein, Folstein, & McHugh,
1975), a screener for cognitive impairment, was administered and used as a control variable in
analyses. The MMSE assesses cognitive functions such as orientation, memory, arithmetic skills,
attentiveness, language use and comprehension, and basic motor skills (Folstein et al., 1975). In
a review examining the psychometric properties of the MMSE, Tombaugh and McIntyre (1992)
found the criterion validity to show high levels of sensitivity for moderate to severe cognitive
impairment. In addition, they found the reliability and construct validity to be satisfactory. The
MMSE has also been shown to be correlated with multiple measures of physician rated health
status in older adults suffering from dementia (Uhlmann, Larson, & Buchner, 1987). This
measure is reliable, valid, and useful for estimating the severity of cognitive impairment in
elderly patients (Douglas, Letts, & Liu, 2008; Folstein et al., 1975; Foreman, 1987).
DSM-IV Diagnosis of Mood Disorder
Diagnoses of depression were based on the Structured Clinical Interview for the DSM-IV
(SCID) (Spitzer, Gibbon, & Williams, 1994), and were assigned at a consensus conference by
study investigators and trained raters. Inter-rater reliability for the SCID, based on six raters, was
high, with κ coefficients for major and minor depression diagnoses ranging from 0.66 to 0.86 (p
< 0.001; Lyness et al., 2009). Subjects were classified into three groups: (1) Major Depression,
meeting criteria for MDD, (2) Minor or Subsyndromal Depression, meeting criteria for Minor
Depression, Dysthymic disorder or subsyndromal depression, and (3) Non-Depressed, who did
not meet criteria for major, minor, or subsyndromal depression (Lyness et al., 2009).
Subsyndromal depression is defined as having a minimum of two depressive symptoms at the
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threshold or subthreshold level according to the SCID, and one of these symptoms must be either
depressed mood or decreased in interests or pleasurable activities (Lyness et al., 2009). This
definition of subsyndromal depression can be used to identify elderly individuals who are
symptomatically and functionally impaired (Lyness et al., 2007).
Hamilton Depression Rating Scale
Participants were administered the Hamilton Depression Rating Scale (HDRS), a 24-item
structured clinical interview designed to assess the symptom frequency and severity of
depression in adults (Hamilton, 1960; Hamilton, 1967; Moras, Di Nardo, & Barlow, 1992;
Reynolds & Kobak, 1995; Williams, 1988) and which is considered the “gold standard” in
clinical trial research on depression (O’Sullivan, Fava, Agustin, Baer, & Rosenbaum, 1997). The
24-item HDRS uses a five-point Likert scale (0=absence of a symptom, 4= endorsement of a
severe level of a symptom); higher scores indicate more severe symptoms. The 24-item
interviewer version of the Hamilton Depression Rating Scale was used in this study. Inter-rater
reliability was high, with an intra-class correlation coefficient of 0.93 (p < 0.001; Lyness et al.,
2009).
The HDRS has been found to be a reliable and valid measure of depressive symptom
severity including in primary care practice (Brown, Schulberg, & Madonia, 1995; Hedlund &
Vieweg, 1979; Iannuzzo, Jaeger, Goldberg, Kafantaris, & Sublette, 2006). The HDRS
demonstrates high correlations with the Beck Depression Inventory II (Cahill et al., 2006) and is
often used as the criterion measure to assess the validity of self-report measures of depression
(Carroll, Feinberg, Smouse, Rawson, & Greden, 1981; Reynolds & Koback, 1995). Using a
sample of 164 moderately depressed outpatients ages 18 to 65 participating in a fluoxetine trial
who fulfilled DSM-III-R criteria for major depressive disorder, O’Sullivan et al. (1997) found
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the 24 item HDRS to be correlated from .85 to .98 on both pre- and posttreatment ratings with
the 17 and 21 item versions. In another study of 20 geriatric inpatients (mean age=76.6; SD=5.3)
meeting DSM-IV criteria for major depression and being treated with antidepressant medication,
the reliability of an unstructured HDRS interview was compared to the structured version of the
HDRS interview (Moberg et al., 2001). The item reliabilities fell into the excellent range (0.751.00) and the mean item intraclass correlation was .91. The reliability coefficients from the
structured HDRS (.60-.74 good range) were significantly higher than those of the unstructured
HDRS (40.0-.59 fair; Moberg et al., 2001). The structured interview is superior to the standard
format and may be reliably and effectively used in primary care settings (Moberg et al., 2001). In
the current study α=.80.
Recently there has been debate in the literature addressing psychometric flaws of the
HDRS including failure to address symptoms of anhedonia, nonreactivity of mood, and reduction
in concentration, although it adequately measures sleep disturbance, psychomotor symptoms,
feelings of guilt, feelings of inadequacy, depressed mood, and reduced energy (Potts, Daniels,
Burnam, & Wells, 1990). Yet, when comparing the HDRS to a measure designed specifically to
address these limitations (the Montgomery–Åsberg Depression Rating Scale; MADRS) (Åsberg,
Montgomery, Perris, Schalling, & Sedvall, 1978) using longitudinal data, there was no evidence
that the MADRS was a more reliable measure than the HDRS (Laenen, Alonso, Molenberghs,
Vangeneugden, & Mallinckrodt, 2009).
Duke Social Support Index
The Duke Social Support Index (DSSI) (Landerman et al., 1989) was administered to
assess levels of perceived social support. Using Likert scales and yes or no answers, participants
respond to 23 items that assess 3 components of social support: instrumental social support (e.g.,
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do friends or family help you out when you are sick?), perceived social support (e.g., when you
are talking to your family and friends do you feel you are being listened to?), and social
interaction (e.g., other than members of your family, how many persons in this area, within one
hour of travel can you depend on or feel close to?).
In a study of 12,939 older women in Australia the abbreviated 11-item version of the
DSSI was found to be a valid and acceptable measure of social support (Powers, Goodger, &
Byles, 2004). In a community sample of adults aged 70 years and older the 11-item DSSI
exhibited moderate internal consistency (Cronbach’s alpha = .77), and concurrent validity of the
DSSI was established via moderate correlations with a structured interview for social interaction
and measures of health, quality of life, and loneliness (Goodger, Byles, & Higginbotham, 1999).
In the current study α=.96 on all three subscales together, α=.81 on the social interaction
subscale, α=.91 on the perceived social support subscale, and α=.96 on the instrumental support
subscale.
Family Emotional Involvement and Criticism Scale
The Family Emotional Involvement and Criticism Scale (FEICS) (Shields et al., 1992) is
designed to assess familial emotional over-involvement and critical comments from family
members (Shields et al., 1992); these terms have been renamed perceived criticism (PC) and
emotional involvement (EI) (Gavazzi, McKenry, Jacobson, Julian, & Lohman, 2003). Using a 5point Likert scale, participants respond to 7 items assessing one of the two subscales of the
measure: perceived criticism (e.g., My family approves of most everything I do; My family
complains about what I do for fun).
Shields et al. (1992) found evidence for the measure’s construct and criterion validity
using a random sample of 83 family medicine patients whose average age was 55.5 (SD=12.63)
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and were 68% female. The 7-item perceived criticism subscale demonstrated a Cronbach’s alpha
coefficient of .82 (mean=1.66; SD=.67). The 7-item emotional involvement subscale had a
Cronbach’s alpha of .74 (mean=3.05; SD=.91). A factor analysis revealed that the 14 items load
on two distinct scales (i.e. emotional involvement and perceived criticism; Shields et al., 1992).
Neither subscale of the FEICS was significantly correlated to family network size, total network
size, or age of participant in the initial validation study. To establish criterion validity the
perceived criticism subscale was correlated with measures of depression (.38, p<.001) and
anxiety (.35, p<.001) (Shields et al., 1992). In addition, a study consisting of 507 elderly
community residents found the perceived criticism scale of the FEICS to be positively correlated
to depression (r=0.29, p<.01) (Leung et al., 2007).
In a second study assessing the psychometric properties of the FEICS, Shields, Franks,
Harp, Campbell, and McDaniel (1994) used a primary medical care sample of 801 individuals
with a mean age of 49.49 years (SD=12.81). The reliability coefficients for perceived criticism
and emotional involvement were .82 and .76, respectively, compared to the initial validation
study coefficients of .82 and .74 (Shields et al., 1992). Both PC and EI have significant
correlations with the subscales of the Family Adaptability and Cohesion Evaluation Scales
(FACES III) (Olson et al., 1985), demonstrating construct validity. Criterion validity is
established with PC’s significant correlation with depression and six of the seven subscales of
the Medical Outcomes Scale-Short Form-36 (SF-36) (Ware, Snow, Kosinski, & Gandek, 1993)
including general, physical, mental, role, social, and energy. EI has these significant correlations
although not as substantial as those found for PC (Shields et al., 1994). Perceived criticism was
also negatively correlated with income, education, emotional involvement, and social support
subscales from the Interpersonal Support Evaluation List (ISEL) (Cohen & Hoberman, 1983)
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and both the cohesion and adaptability subscales of the FACES III (Olson et al., 1985).
Individuals who perceive family members to be critical of them are less close to their families,
report less social support, and are less adaptable in terms of addressing familial role or rule
disputes (Place, Hulsmeier, Brownrigg, & Soulsby, 2005; Shields et al., 1992). In the current
study α=.72.
Cumulative Illness Rating Scale
The Cumulative Illness Rating Scale (CIRS) (Linn, Linn, & Gurel, 1968) is a reliable and
valid instrument that distinguishes adequately between health status and functional disabilities
caused by health problems (Hudon et al., 2005; Parmelee, Thuras, Katz, & Lawton, 1995). The
CIRS was completed by the primary physician of each patient as a rating of the degree of
pathology and impairment present in major organ groups and psychiatric and behavioral
functioning. Physicians use a 5-point Likert scale (0=none, 4=extremely severe) to assess the
burden associated with illness in each of six categories: cardiovascular and respiratory,
gastrointestinal, genitourinary, musculoskeletal and integument, neuropsychiatric, and general
(endocrine metabolic). The scores on the CIRS are derived from laboratory evaluations, physical
examinations, and medical history collected from interviews and health records (Hirsch et al.,
2007).
In a sample of 439 geriatric residents of a long-term care facility consisting of 27.6%
males, the CIRS (either completed by the attending physician or a physician assistant) had low to
moderate correlations with functional disability measurements (Parmelee et al., 1995),
demonstrating that these two constructs are distinct. Illness severity and comorbidity indices
based on physician CIRS ratings significantly predicted mortality 2 years postassessment with
increased severity associated with decreased survival time, acute hospitalization, medication
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usage, and functional disability. The authors suggest that the CIRS may be useful in
differentiating risk profiles associated with disability, hospitalizations, and mortality.
Karnofsky Performance Scale
The Karnofsky Performance Scale (KPS) (Karnofsky & Burchenal, 1949) is a physicianrated scale assessing level of medically induced disability present in the patient on a scale
ranging from 0-100 (0=dead, 100=normal, no complaints, no evidence of disease); in our
analyses, this scale is reverse-scored for ease of interpretation, with higher scores representing
greater impairment. Using a sample of 134 patients (90% male; 75% White; mean age = 82,
SD=not reported) from the VA Medical Center West Los Angeles Geriatric Outpatient Clinic,
Crooks, Waller, Smith, and Hahn (1991) found the Karnofsky Performance Scale to be
significantly correlated with both the Katz Activities of Daily Living scale (ADL) (Katz, Downs,
Cash, & Grotz, 1970) and the Instrumental Activities of Daily Living scale (IADL) (Lawton &
Brody, 1969), two well validated measures of functional impairment. This study shows that the
measure is useful in a sample that represents a less healthy and higher risk population relative to
the United States elderly population, and that may be more comparable to a primary care sample
(Crooks et al., 1991).
The KPS was significantly associated with outcomes such as institutionalizations,
hospitalizations, survival days, and community residence in a sample of geriatric outpatients
(Crooks et al., 1991). Those who were classified as high risk on the KPS had lower scores on
IADL and ADL (indicative of greater impairment), higher rates of depressive symptoms on the
Beck Depression Inventory (BDI) (Beck, Ward, Mendelson, Mock, & Erbaugh, 1961) and the
Geriatric Depression Scale (GDS) (Yesavage et al., 1983), as well as lower scores on the MMSE
(Crooks et al., 1991). The KPS was correlated with the ADL at .73, the IADL at .66, the MMSE
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at .48, the BDI at -.42, and the GDS at -.28 with all correlations being p<.05 (Crooks et al.,
1991). The Karnofsky performance status score has been used to predict survival outcomes in
patients with neoplastic meningitis (Chamberlain, Johnston, & Glantz, 2009), acquired immune
deficiency syndrome (AIDS) (Selwyn et al., 2003), and suicide risk in older adult primary care
patients (Conwell et al., 2000).
Statistical Analyses
This manuscript reports on secondary analyses of data previously collected by
researchers at the University of Rochester Medical Center in Rochester, New York (Lyness et
al., 2004). Prior to conducting analyses a graphical and statistical review of the data was
conducted to detect the presence of any outliers or missing data and to verify the normality of the
data.
Linearity and Multivariate Outliers
Mahalanobis distance values were calculated across all predictor variables, indicating that
there were multivariate outliers at α=.01 for the dependent variable of depressive symptoms as
measured by the Hamilton Depression Rating Scale, F(6, 660)=37.62, p<.001 as well as the
dependent variable of depressive diagnosis, F(6, 662)=16.27, p<.001. This statistic identifies
outlying cases for each dependent variable and revealed 10 cases too extreme to be tolerated.
According to Barnett and Lewis (1978) values of the Mahalanobis distance statistic above 25 are
cause for concern even in large samples (N=500) and when there are five or more predictor
variables. These 10 cases were excluded from all subsequent analyses because the Mahalanobis
distance statistic ranged from 26.93-60.44. It is important to note that the same 10 cases were
deemed too extreme for both dependent variables in the analyses (Field, 2009).
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After the removal of these outliers, most variables were normally distributed and
correlations between variables revealed the expected linear trends. However, a review of the
perceived social support scale revealed a negative skew and a leptokurtic distribution, and the
Family Emotional Involvement and Criticism’s family criticism subscale revealed a positive
skew and a leptokurtic distribution. Despite this violation of normality, after removing the
outliers both of these scales approximated normality with means and medians being very close in
value. However, predictor variables do not need to be normally distributed, and for these reasons,
transformations of these subscales were not performed (Field, 2009).
Multicollinearity
In order to reduce multicollinearity in regression models with interaction terms, predictor
and moderator variables were centered (Aiken & West, 1991), which involves creation of a new
variable by subtraction of the mean score and results in a mean of zero with no change to the
standard deviation. In order to determine the independence of each study variable, Pearson’s
product-moment correlation coefficients were calculated for continuous variables and pointbiserial correlations were calculated for dichotomous outcomes (Field, 2009). Multicollinearity is
defined as coefficients of r = .80 or higher, and no variables met this criterion (Field, 2009).
Multivariate Hierarchical Linear and Logistic Regressions
Multivariate hierarchical linear and logistic regressions were used to explore the relative
importance of the predictor variables of illness burden, functional impairment, social support,
and family criticism to depressive symptoms and diagnosis and to conduct moderation analyses
according to accepted guidelines (Baron & Kenny, 1986). For linear regressions the outcome
variable was depressive symptoms scored as a continuous variable, and for logistic regressions
prediction of case status was the outcome; patients were classified as depressed (major, minor, or
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subsyndromal) or nondepressed through a consensus diagnosis (Lyness et al., 2009). Covariates
were entered on the first step of regression models along with predictor variables, and interaction
terms were entered on the second step (Field, 2005).
In order to determine the unique effects of variables in the moderation analyses, it is
important to statistically control for potentially confounding variables (Baron & Kenny, 1986).
Variables having a strong association with depression for older adults include educational
attainment, ethnic minority status, socioeconomic status, gender, cognitive status (as measured
by the MMSE), and living arrangements (Cacioppo et al., 2006; Federal Interagency Forum on
Aging-Related Statistics, 2008; Mojtabai & Olfson, 2004); therefore, these variables were
covaried in moderation analyses. In addition, when conducting the moderation analyses for
functional impairment as the predictor, illness burden was controlled and, likewise, functional
impairment was controlled in analyses examining illness burden. The reason for this is to assess
the independent effects of each variable because of the possible overlap that may exist between
the two measures. To create graphic displays of potential moderating effects, grouping variables
were split one standard deviation above and below the mean except for perceived social support
and family criticism, which were split at the median due to the skew and kurtosis (Aiken &
West, 1991).
Hypotheses
1. Illness burden (Cumulative Illness Burden Scale score) will be significantly positively
associated with a higher score on the Hamilton Depression Rating Scale (HDRS) and
diagnosis of a depressive disorder (from a consensus SCID diagnosis).

36

2. Functional impairment (Karnofsky Performance Rating Scale score) will be significantly
positively associated with a higher score on the HDRS and diagnosis of a depressive
disorder.
3. Perceived social support, social interaction, and instrumental support as measured by the
Duke Social Support Index (DSSI) will be significantly negatively associated with a
higher score on the HDRS and diagnosis of a depressive disorder.
4. The perceived criticism subscale of the Family Emotional Involvement and Criticism
Scale (FEICS) will be significantly positively associated with a higher score on the
HDRS and diagnosis of a depressive disorder.
5. Perceived social support (DSSI subscale score) will moderate the relationship between
illness burden and depressive symptoms and diagnosis.
6. Perceived social support (DSSI subscale score) will moderate the relationship between
functional impairment and depressive symptoms and diagnosis.
7. Social interaction (DSSI subscale score) will moderate the relationship between illness
burden and depressive symptoms and diagnosis.
8. Social interaction (DSSI subscale score) will moderate the relationship between
functional impairment and depressive symptoms and diagnosis.
9. Instrumental support (DSSI subscale score) will moderate the relationship between illness
burden and depressive symptoms and diagnosis.
10. Instrumental support (DSSI subscale score) will moderate the relationship between
functional impairment and depressive symptoms and diagnosis.
11. Perceived family criticism will moderate the relationship between illness burden and
depressive symptoms and diagnosis.
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12. Perceived family criticism will moderate the relationship between functional impairment
and depressive symptoms and diagnosis.
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CHAPTER 3
RESULTS
Descriptive Statistics
The final sample, after exclusion of multivariate outliers was comprised of 735 primary
care patients, 63.4% (n=466) of whom were female, and who ranged between 65 and 97 years of
age (mean age = 75.14 years [SD = 6.886]). Participants’ reports revealed that 92.1% of
individuals were White (n=677), 5.6% were African American (n=41), .5% were American
Indian or Alaska Native (n=4), .3% were Asian (n=2), 1.2% selected “Other” (n=9), and the
remaining .3% selected “Don’t Know” or did not respond to the question (n=2). In terms of
residence, 34.1% (n=251) reported living alone, 48% (n=353) reported living with spouse or
significant other, 4.6% (n=34) reported living with spouse and children, 5.3% (n=39) reported
living with children, 1.1% (n=8) reported living with other family, 1.4% (n=10) reported living
with friends or others, 2.6% (n=19) reported living in an adult home (PPHA), .1% (n=1) reported
living in a nursing home, .5% (n=4) reported “Other”, and data were missing for 2.2% (n=16) of
participants. The average education level was 14.03 years (SD=2.609; range=0-17 years).
Descriptive statistics were calculated for each variable and scale in the study (refer to
Table 1). Frequencies from SCID interviews indicate that 35.2% of participants had some
diagnosis of depression present (n=259). Scores on the Hamilton Depression Rating Scale were
comparable to previous studies with populations over the age of 60 (Cole et al., 2004; Gençöz,
Gençöz, & Soykan, 2007; Lyness, King, Cox, Yoediono, & Caine, 1999). Using a cut-off score
of 10 to identify those with subsyndromal depression, they found that about 72% of participants
(n=162) did not show any clinically significant depressive symptoms (i.e., significantly
distressing mood symptoms without meeting criteria for a depressive diagnosis), while 11.6%
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(n=26) reported subsyndromal depression, and 16% (n=36) reported moderate to severe
depressive symptoms (scores ranging from 14 to 35) (Lyness et al., 1999). The sample was also
comparable to previous research on older primary care patients in terms of illness burden (CIRS)
and functional impairment (KPS) (Gaynes et al., 2007; Lyness et al., 1999). Regarding social
support, the current sample had greater levels of instrumental support and comparable levels of
perceived social support and social interaction when compared to previous research on older
adults presenting at a low vision clinic (Travis et al., 2003). In the present sample scores on the
family criticism subscale of the FEICS were lower compared to the older adult sample used by
Leung et al. (2007) that reported a mean of 7.25(SD = 2.93).
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Table 1
Levels of Demographic, Predictor, and Criterion Variables for the Total Sample
Variable

Mean

Standard Deviation

Age

75.14

[6.89]

Education (in years)

14.03

[2.61]

Cognitive Status

27.61

[2.49]

Functional Impairment

21.79

[13.20]

Illness Burden

7.55

[3.00]

Depressive Symptoms

8.73

[6.05]

Social Interaction

8.96

[1.58]

Perceived Social Support

19.51

[2.19]

Instrumental Social Support

14.81

[2.38]

Family Criticism

1.99

[2.95]

Note: Cognitive status=MMSE; Functional Impairment=Karnofsky; Illness Burden= CIRS; Depressive Symptoms= Hamilton Depression Rating
Scale; Social Interaction, Perceived Social Support, and Instrumental support= Subscales of the Duke Social Support Index; Fa mily Criticism=
subscale of Family Emotional Involvement and Criticism Scale.

Bivariate Associations
An examination of Pearson’s product moment correlations supported the first hypothesis
that scores on our measure of illness burden (CIRS) would be significantly positively associated
with both scores on the Hamilton Depression Rating Scale (r = .33, p = .000) and a diagnosis of
depression (r = .21, p= .000). In addition, scores on our measure of functional impairment, the
Karnofsky, were significantly positively associated with both scores on the Hamilton Depression
Rating Scale (r = .39, p= .000) and a diagnosis of depression (r = .24, p= .000), supporting our
second hypothesis. Partial support for the third hypothesis was also found with scores on the
social interaction subscale of the DSSI being significantly negatively associated with both scores
on the Hamilton Depression Rating Scale (r = -.20, p= .000) and a diagnosis of depression (r = 41

.14, p= .000), and scores on the perceived social support subscale of the DSSI being significantly
negatively associated with both scores on the Hamilton Depression Rating Scale (r = -.36, p=
.000) and a diagnosis of depression (r = -.22, p= .000). However, the instrumental support
subscale was not significantly associated with either outcome variable at the bivariate level.
Scores on the family criticism subscale of the FEICS were significantly positively associated
with both scores on the Hamilton Depression Rating Scale (r = .20, p= .000) and a diagnosis of
depression (r = .17, p= .000); supporting our fourth hypothesis. Correlations are reported in
Table 2.
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Table 2
Pearson’s Product Moment Correlations and Point-Biserial Correlations
Age

Education

Cognitive
Status

Illness
Burden

Depressive
Symptoms

Social
Integration

Perceived
Social
Support

Instrumental
Social Support

Family
Criticism

Functional
Impairment

Depressive
Diagnosis

-.08*

.18**

-.07

-.01

-.21**

-.04

.02

.06

.09

-.14**

-.19**

Age

-

-.11**

-.26**

.25**

.06

-.10**

-.04

.04

-.10**

.28**

-.04

Education

-

-

.41**

-.13**

-.16**

.25**

.18**

.05

-.09*

-.24**

-.09*

Cognitive Status

-

-

-

-.16**

-.09*

.23**

.18**

.04

-.06

-.26**

.01

Illness Burden

-

-

-

-

.33**

-.17**

-.17**

-.07

.05

.59**

.21**

Depressive
Symptoms

-

-

-

-

-

-.20**

-.36**

.01

.20**

.39**

.57**

Social
Interaction

-

-

-

-

-

-

.31**

-.18**

-.12**

-.21**

-.14**

Perceived Social
Support

-

-

-

-

-

-

-

-.31**

-.42**

-.28**

-.22**

Instrumental
Social Support

-

-

-

-

-

-

-

-

.04

-.04

.03

Family
Criticism

-

-

-

-

-

-

-

-

-

.07

.17**

Functional
Impairment

-

-

-

-

-

-

-

-

-

-

.24**

Gender

Note: Cognitive status=MMSE; Functional Impairment=Karnofsky; Illness Burden= CIRS; Depressive Symptoms= Hamilton Depression Rating Scale; Social Interaction, Perceived Social Support, and
Instrumental support= Subscales of the Duke Social Support Index; Family Criticism= subscale of Family Emotional Involvement and Criticism Scale; *p<.05; **p<.01
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Moderation Analyses
Perceived Social Support as a Moderator
Greater scores on the CIRS were associated with higher levels of depressive symptoms
(standardized β = .18, p= .000). Perceived social support did not significantly moderate this
relationship, F(1, 679)= 1.23, p= .268, thus failing to support the fifth hypothesis. There was a
main effect for perceived social support that was associated with lower levels of depressive
symptoms (standardized β = -.27, p= .000; refer to Table 3).
Table 3
Illness Burden, Perceived Social Support, and Depressive Symptoms-Multivariate Linear
Regression
Step 1 R²
R²=.283
Step 2 ∆R²
∆R²=.001
T-value
Unβ[SE]
Step 1
(Constant)
3.63***
14.03
[3.86]
Gender
-5.03***
-2.15
[.43]
Age
-1.68
-.05
[.03]
Race
-1.61
-.43
[.27]
Residence
.12
.02
[.13]
Education
-1.37
-.12
[.09]
Cognitive Status
.60
.06
[.09]
Karnofsky
4.93***
.10
[.02]
CIRS
4.45***
.36
[.08]
Perceived Social Support
-7.81***
-.75
[.10]
T-value
Unβ[SE]
Step 2
(Constant)
3.66***
14.15
[3.87]
Gender
-5.06***
-2.16
[.43]
Age
-1.73
-.05
[.03]
Race
-1.56
-.42
[.27]
Residence
.10
.01
[.13]
Education
-1.34
-.12
[.09]
Cognitive Status
.59
.06
[.09]
Karnofsky
4.98***
.10
[.02]
CIRS
4.48***
.37
[.08]
Perceived Social Support
-7.83***
-.77
[.10]
CIRS* Perceived Social Support
1.11
.03
[.03]
Note: Cognitive status=MMSE; Functional Impairment=Karnofsky; Illness Burden= CIRS; Depressive Symptoms= Hamilton Depression Rating
Scale; Perceived Social Support= Subscale of the Duke Social Support Index; *p<.05, **p<.01, ***p<.001

Higher scores on the Karnofsky were associated with greater levels of depressive
symptoms (standardized β = .21, p= .000). Perceived social support significantly moderated this
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relationship, with the inclusion of the interaction term resulting in a significant R-squared
change, F(1, 679)= 7.71, p= .006 and accounting for an additional .8% of the variance. The
adjusted R-square value for the model was .281, indicating that the overall model accounts for
28.1% of the variance in depressive symptoms. Those with higher levels of perceived support
have lower levels of depressive symptoms in the context of greater functional impairment. These
results support the sixth hypothesis. There was also a main effect for perceived social support
that was associated with lower levels of depressive symptoms (standardized β = -.27, p= .000;
refer to Figure 1 and Table 4).

Figure 1. Social Support as a Moderator Between Functional Impairment and Depressive
Symptoms
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Table 4
Functional Impairment, Perceived Social Support, and Depressive Symptoms-Multivariate
Linear Regression
Step 1 R²

R²=.283

Step 2 ∆R²

∆R²=.008**
Unβ[SE]

Step 1

T-value

(Constant)

3.51***

13.48

[3.84]

Gender

-5.03***

-2.15

[.43]

Age

-1.68

-.05

[.03]

Race

-1.61

-.43

[.27]

Residence

.12

.02

[.13]

Education

-1.37

-.12

[.09]

.60

.06

[.09]

CIRS

4.45***

.36

[.08]

Perceived Social Support

-7.81***

-.75

[.10]

Karnofsky

4.93***

.10

[.02]

Step 2

T-value

(Constant)

3.75***

14.40

[3.83]

Gender

-5.15***

-2.19

[.43]

Age

-1.96

-.06

[.03]

Race

-1.51

-.40

[.26]

Residence

.42

.06

[.13]

Education

-1.44

-.13

[.09]

.56

.05

[.09]

CIRS

4.40***

.36

[.08]

Perceived Social Support

-8.32***

-.85

[.10]

Karnofsky

5.30***

.11

[.02]

Karnofsky* Perceived Social Support

2.78**

.02

[.01]

Cognitive Status

Cognitive Status

Unβ[SE]

Note: Cognitive status=MMSE; Functional Impairment=Karnofsky; Illness Burden= CIRS; Depressive Symptoms= Hamilton Depression Rating
Scale; Perceived Social Support= Subscale of the Duke Social Support Index; *p<.05, **p<.01, ***p<.001
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In a logistic regression analysis higher scores on the CIRS were significantly associated
with higher odds of having a depressive diagnosis (O.R. = 1.11, 95% CI= 1.04-1.19, p= .003, B=
.11, SE= .04) though perceived social support failed to moderate this relationship. There was a
main effect for perceived social support that was associated with lower odds of having a
depressive diagnosis (O.R. = .84, 95% CI= .77-.91, p= .000, B= -.18, SE= .04; refer to Table 5).
Table 5
Logistic Regression: Illness Burden and Perceived Social Support Predicting Depressive
Diagnosis
95% CI for Odds Ratio
B(SE)
Constant

Lower

Odds Ratio

Upper

.60(1.73)

Gender

.87***(.20)

1.62

2.39

3.513

Age

-.04**(.01)

.93

.96

.99

Race

-.42(.22)

.43

.66

1.01

Residence

-.00(.06)

.89

1.00

1.12

Education

-.02(.04)

.91

.98

1.06

Cognitive Status

.05(.04)

.97

1.05

1.15

Karnofsky

.03**(.01)

1.01

1.03

1.05

CIRS

.11**(.04)

1.04

1.11

1.19

Perceived Social
Support

-.18***(.04)

.77

.84

.91

CIRS*Perceived
Social Support

.01(.01)

.99

1.01

1.04

Note: Cognitive status=MMSE; Functional Impairment=Karnofsky; Illness Burden= CIRS; Depressive Symptoms= Hamilton Depression Rating
Scale; Perceived Social Support= Subscale of the Duke Social Support Index; *p<.05, **p<.01, ***p<.001; R²=.14 (Cox & Snell), .20
(Nagelkerke). Model χ² (1)=105.52

Higher scores on the Karnofsky were associated with greater odds of having a depressive
diagnosis (O.R. = 1.03, 95% CI= 1.01-1.05, p= .000, B= .03, SE= .01). Perceived social support
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significantly moderated this relationship (O.R. = 1.01, 95% CI= 1.00-1.01, p= .004, B= .01, SE=
.00), supporting the sixth hypothesis. Those with higher levels of perceived support have a lower
likelihood of having a depressive diagnosis in the context of greater functional impairment.
There was also a main effect found for perceived social support that was significantly associated
with lower odds of having a depressive diagnosis (O.R. = .81, 95% CI= .75-.89, p= .000, B= .21, SE= .04; refer to Table 6).
Table 6
Logistic Regression: Functional Impairment and Perceived Social Support Predicting
Depressive Diagnosis
95% CI for Odds Ratio
B(SE)
Constant

Lower

Odds Ratio

Upper

.80(1.74)

Gender

.90***(.20)

1.66

2.45

3.62

Age

-.05**(.01)

.93

.96

.98

Race

-.41(.22)

.43

.67

1.02

Residence

.01(.06)

.91

1.01

1.13

Education

-.02(.04)

.91

.98

1.05

Cognitive Status

.05(.04)

.97

1.05

1.14

CIRS

.11**(.04)

1.04

1.11

1.20

Karnofsky

.03***(.01)

1.01

1.03

1.05

Perceived Social
Support

-.21***(.04)

.75

.81

.89

.01**(.00)

1.00

1.01

1.01

Karnofsky*Perceived
Social Support

Note: Cognitive status=MMSE; Functional Impairment=Karnofsky; Illness Burden= CIRS; Depressive Symptoms= Hamilton Depression Rating
Scale; Perceived Social Support= Subscale of the Duke Social Support Index; *p<.05, **p<.01, ***p<.001; R²=.15 (Cox & Snell), .21
(Nagelkerke). Model χ² (1)=112.40
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Social Interaction as a Moderator
Greater levels of illness burden were associated with higher levels of depressive
symptoms (standardized β = .18, p= .000), and social interaction was a significant moderator of
this relationship, F(1, 674)= 6.24, p= .013, supporting our seventh hypothesis. Inclusion of the
interaction of illness burden and social interaction in the model resulted in an R-squared change
of .007, accounting for an additional .7% of the variance (p= .013). The adjusted R-square value
for the model was .232, representing that the model accounts for 23.2% of the variance in
depressive symptoms. Those with higher levels of social interaction have lower levels of
depressive symptoms in the context of greater illness burden (see Figure 2 and Table 7). There
was also a main effect for social interaction that was associated with lower levels of depressive
symptoms (standardized β = -.13, p= .000).

Figure 2. Social Interaction as a Moderator Between Illness Burden and Depressive Symptoms
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Table 7
Illness Burden, Social Interaction, and Depressive Symptoms-Multivariate Linear Regression
Step 1 R²

R²=.236

Step 2 ∆R²

∆R²=.007*
Unβ[SE]

Step 1

T-value

(Constant)

3.67***

14.57

[3.97]

Gender

-4.96***

-2.20

[.44]

Age

-2.04*

-.07

[.03]

Race

-2.03*

-.57

[.28]

Residence

.69

.09

[.14]

Education

-1.54

-.14

[.09]

.69

.07

[.10]

Karnofsky

5.85***

.12

[.02]

CIRS

4.33***

.37

[.09]

Social Interaction

-3.59***

-.49

[.14]

Step 2

T-value

(Constant)

3.59***

14.21

[3.96]

Gender

-4.95***

-2.19

[.44]

Age

-1.81

-.06

[.03]

Race

-2.12*

-.60

[.28]

Residence

.70

.10

[.14]

Education

-1.68

-.16

[.09]

.71

.07

[.10]

Karnofsky

5.55***

.12

[.02]

CIRS

4.38***

.37

[.09]

Social Interaction

-3.42**

-.47

[.14]

CIRS*Social Interaction

-2.50*

-.11

[.04]

Cognitive Status

Cognitive Status

Unβ[SE]

Note: Cognitive status=MMSE; Functional Impairment=Karnofsky; Illness Burden= CIRS; Depressive Symptoms= Hamilton Depression Rating
Scale; Social Interaction= Subscale of the Duke Social Support Index; *p<.05, **p<.01, ***p<.001
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Higher scores on the Karnofsky were associated with greater levels of depressive
symptoms (standardized β = .26, p= .000); however, social interaction was not a significant
moderator of this relationship, F(1, 674)= .06, p= .801, failing to support the eighth hypothesis.
There was a significant main effect for social interaction that was associated with lower levels of
depressive symptoms (standardized β = -.13, p= .000; refer to Table 8).
Table 8
Functional Impairment, Social Interaction, and Depressive Symptoms-Multivariate Linear
Regression
Step 1 R²
R²=.236
Step 2 ∆R²
∆R²=.000
T-value
Unβ[SE]
Step 1
(Constant)
3.67***
14.45
[3.94]
Gender
-4.96***
-2.20
[.44]
Age
-2.04*
-.07
[.03]
Race
-2.03*
-.57
[.28]
Residence
.69
.09
[.14]
Education
-1.54
-.14
[.09]
Cognitive Status
.69
.07
[.10]
CIRS
4.33***
.37
[.09]
Social Interaction
-3.59***
-.49
[.14]
Karnofsky
5.85***
.12
[.02]
T-value
Unβ[SE]
Step 2
(Constant)
3.68***
14.52
[3.95]
Gender
-4.96***
-2.20
[.44]
Age
-2.05*
-.07
[.03]
Race
-2.01*
-.57
[.28]
Residence
.68
.09
[.14]
Education
-1.54
-.14
[.09]
Cognitive Status
.70
.07
[.10]
CIRS
4.31***
.37
[.09]
Social Interaction
-3.60***
-.49
[.14]
Karnofsky
5.71***
.12
[.02]
Karnofsky* Social Interaction
.25
.00
[.01]
Note: Cognitive status=MMSE; Functional Impairment=Karnofsky; Illness Burden= CIRS; Depressive Symptoms= Hamilton Depression Rating
Scale; Social Interaction= Subscale of the Duke Social Support Index; *p<.05, **p<.01, ***p<.001

In a logistic regression analysis, greater scores on the CIRS were significantly associated
with higher odds of having a depressive diagnosis (O.R. = 1.10, 95% CI= 1.03-1.19, p= .006, B=
.10, SE= .04). Social interaction, however, was not a significant moderator of this relationship.
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There was a main effect for social interaction which was significantly associated with lower odds
of having a depressive diagnosis (O.R. = .86, 95% CI= .76-.96, p= .008, B= -.16, SE= .06; refer
to Table 9).
Table 9
Logistic Regression: Illness Burden and Social Interaction Predicting Depressive Diagnosis
95% CI for Odds Ratio
B(SE)
Constant

Lower

Odds Ratio

Upper

.79(1.74)

Gender

.93***(.20)

1.73

2.55

3.75

Age

-.04**(.01)

.93

.96

.98

Race

-.49*(.24)

.38

.61

.99

Residence

.00(.06)

.10

1.00

1.12

Education

-.01(.04)

.92

.99

1.07

Cognitive Status

.04(.04)

.96

1.04

1.13

Karnofsky

.03***(.01)

1.02

1.03

1.05

CIRS

.10**(.04)

1.03

1.10

1.19

Social Interaction

-.16**(.06)

.76

.86

.96

.01(.02)

.97

1.01

1.05

CIRS* Social
Interaction

Note: Cognitive status=MMSE; Functional Impairment=Karnofsky; Illness Burden= CIRS; Depressive Symptoms= Hamilton Depression Rating
Scale; Social Interaction= Subscale of the Duke Social Support Index; *p<.05, **p<.01, ***p<.001; R²=.13 (Cox & Snell), .18 (Nagelkerke).
Model χ² (1)=97.62

Higher scores on the Karnofsky were associated with greater odds of having a depressive
diagnosis (O.R. = 1.04, 95% CI= 1.02-1.05, p= .000, B= .04, SE= .01). Social interaction was
not a significant moderator of this relationship, thus failing to support the eighth hypothesis.
Still, social interaction was significantly associated with lower odds of having a depressive
diagnosis (O.R. = .85, 95% CI= .76-.96, p= .006, B= -.16, SE= .06; refer to Table 10).
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Table 10
Logistic Regression: Functional Impairment and Social Interaction Predicting Depressive
Diagnosis
95% CI for Odds Ratio
B(SE)
Constant

Lower

Odds Ratio

Upper

.84(1.75)

Gender

.94***(.20)

1.74

2.56

3.78

Age

-.05**(.01)

.93

.96

.98

Race

-.47(.24)

.39

.63

1.01

Residence

.00(.06)

.89

1.00

1.12

Education

-.01(.04)

.92

.99

1.07

Cognitive Status

.04(.04)

.96

1.04

1.13

CIRS

.10**(.04)

1.03

1.10

1.18

Karnofsky

.04***(.01)

1.02

1.04

1.05

Social Interaction

-.16**(.06)

.76

.85

.96

Karnofsky* Social
Interaction

.01(.00)

1.00

1.01

1.02

Note: Cognitive status=MMSE; Functional Impairment=Karnofsky; Illness Burden= CIRS; Depressive Symptoms= Hamilton Depression Rating
Scale; Social Interaction= Subscale of the Duke Social Support Index; *p<.05, **p<.01, ***p<.001; Note: R²=.13 (Cox & Snell), .18
(Nagelkerke). Model χ² (1)=99.41

Instrumental Support as a Moderator
Higher scores on the CIRS were significantly associated with greater levels of depressive
symptoms (standardized β = .19, p= .000). Instrumental social support failed to moderate the
relationship between illness burden and depressive symptoms, F(1, 672)=.00, p= .971, thus these
results fail to support the ninth hypothesis.
In a second linear regression higher scores on the Karnofsky were associated with greater
levels of depressive symptoms (standardized β = .27, p= .000). However, instrumental social
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support failed to reach significance as a moderator of this relationship, F(1, 672)= 1.67, p= .197,
thus failing to support the tenth hypothesis.
In a logistic regression analysis higher scores on the CIRS were significantly associated
with greater odds of having a depressive diagnosis (O.R. = 1.11, 95% CI= 1.04-1.19, p= .003,
B= .11, SE= .04). Still, instrumental social support did not demonstrate any moderating effect on
this relationship, thus failing to support the ninth hypothesis.
Higher scores on the Karnofsky were significantly associated with greater odds of having
a depressive diagnosis (O.R. = 1.03, 95% CI= 1.02-1.05, p= .000, B= .03, SE= .01), yet
instrumental social support was not a significant moderator of this relationship, thus failing to
support the 10th hypothesis. Because of a lack of significant results for instrumental social
support, these findings are not depicted in a table.
Family Criticism as a Moderator
Higher scores on the CIRS were associated with greater levels of depressive symptoms
(standardized β = .18, p= .000); however, family criticism was not a significant moderator of this
relationship, F(1, 655)= .20, p= .656, failing to support the 11th hypothesis. There was, however,
a main effect for family criticism that was associated with higher levels of depressive symptoms
(standardized β = .18, p= .000; refer to Table 11).
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Table 11
Illness Burden, Family Criticism, and Depressive Symptoms-Multivariate Linear Regression
Step 1 R²

R²=.245

Step 2 ∆R²

∆R²=.000
Unβ[SE]

Step 1

T-value

(Constant)

3.31***

13.58

[4.10]

Gender

-5.20***

-2.29

[.44]

Age

-1.46

-.05

[.03]

Race

-2.04*

-.55

[.27]

Residence

.45

.06

[.14]

Education

-.96

-.09

[.09]

Cognitive Status

.24

.02

[.10]

Karnofsky

6.06***

.13

[.02]

CIRS

4.21***

.35

[.08]

FEICS

5.15***

.36

[.07]

Step 2

T-value

(Constant)

3.26***

26.06

[4.35]

Gender

-5.18***

-2.29

[.44]

Age

-1.44

-.05

[.03]

Race

-2.03*

-.54

[.27]

Residence

.45

.06

[.14]

Education

-.96

-.09

[.09]

Cognitive Status

.27

.03

[.10]

Karnofsky

6.06***

.13

[.02]

CIRS

4.18***

.35

[.08]

FEICS

5.14***

.36

[.07]

.45

.01

[.02]

CIRS*FEICS

Unβ[SE]

Note: Cognitive status=MMSE; Functional Impairment=Karnofsky; Illness Burden= CIRS; Depressive Symptoms= Hamilton Depression Rating
Scale; Family Criticism= subscale of Family Emotional Involvement and Criticism Scale; *p<.05, **p<.01, ***p<.001
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In a similar analysis higher scores on the Karnofsky were associated with greater levels
of depressive symptoms (standardized β = .27, p= .000). Again, family criticism was not a
significant moderator of this relationship, F(1, 655)= .53, p= .465 contrary to the 12th hypothesis.
There was a main effect for family criticism, which was associated with higher levels of
depressive symptoms (standardized β = .18, p= .000; refer to Table 12).
Table 12
Functional Impairment, Family Criticism, and Depressive Symptoms-Multivariate Linear
Regression
Step 1 R²
R²=.245
Step 2 ∆R²
∆R²=.001
T-value
Unβ[SE]
Step 1
(Constant)
3.37**
13.68
[4.06]
Gender
-5.20***
-2.29
[.44]
Age
-1.46
-.05
[.03]
Race
-2.04*
-.55
[.27]
Residence
.45
.06
[.14]
Education
-.96
-.09
[.09]
Cognitive Status
.24
.02
[.10]
CIRS
4.21***
.35
[.08]
FEICS
5.15***
.36
[.07]
Karnofsky
6.06***
.13
[.02]
T-value
Unβ[SE]
Step 2
(Constant)
3.35**
13.62
[4.06]
Gender
-5.18***
-2.28
[.44]
Age
-1.44
-.05
[.03]
Race
-2.01*
-.54
[.27]
Residence
.46
.07
[.14]
Education
-.95
-.09
[.09]
Cognitive Status
.23
.02
[.10]
CIRS
4.17***
.35
[.08]
FEICS
5.12***
.36
[.07]
Karnofsky
6.07***
.13
[.02]
Karnofsky*FEICS
.73
.00
[.01]
Note: Cognitive status=MMSE; Functional Impairment=Karnofsky; Illness Burden= CIRS; Depressive Symptoms= Hamilton Depression Rating
Scale; Family Criticism= subscale of Family Emotional Involvement and Criticism Scale; *p<.05, **p<.01, ***p<.001

In a logistic regression analysis higher scores on the CIRS were associated with greater
odds of having a depressive diagnosis (O.R. = 1.10, 95% CI= 1.03-1.19, p= .008, B= .10, SE=
.04). Family criticism was not a significant moderator of this relationship but was independently
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associated with greater likelihood of having a depressive diagnosis (O.R. = 1.12, 95% CI= 1.051.19, p= .000, B= .11, SE= .03; refer to Table 13).
Table 13
Logistic Regression: Illness Burden and Family Criticism Predicting Depressive Diagnosis
95% CI for Odds Ratio
B(SE)

Lower

Odds Ratio

Upper

Constant

1.27*(1.81)

Gender

.89***(.20)

1.64

2.44

3.63

Age

-.04**(.01)

.93

.96

.99

Race

-.41*(.21)

.44

.66

1.00

Residence

-.01(.06)

.88

.99

1.12

Education

-.03(.04)

.9

.97

1.05

Cognitive Status

.02(.05)

.93

1.02

1.11

.04***(.01)

1.02

1.04

1.06

CIRS

.1**(.04)

1.03

1.1

1.19

FEICS

.11***(.03)

1.05

1.12

1.19

.01(.01)

.99

1.01

1.03

Karnofsky

CIRS*FEICS

Note: Cognitive status=MMSE; Functional Impairment=Karnofsky; Illness Burden= CIRS; Depressive Symptoms= Hamilton Depression Rating
Scale; Family Criticism= subscale of Family Emotional Involvement and Criticism Scale; R²=.14 (Cox & Snell), .20 (Nagelkerke). Model χ²
(1)=102.92, *p<.05, **p<.01, ***p<.001

Similarly, higher scores on the Karnofsky were associated with greater likelihood of
having a depression diagnosis (O.R. = 1.04, 95% confidence interval= 1.02-1.06, p= .000, B=
.04, SE= .01). As with the association of illness burden and depressive diagnosis, family
criticism failed to moderate the relationship between impairment and depression diagnosis, yet
exerted a significant, independent effect, being associated with higher odds of having a
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depression diagnosis (O.R. = 1.12, 95% CI= 1.05-1.18, p= .000, B= .11, SE= .03; refer to Table
14).
Table 14
Logistic Regression: Functional Impairment and Family Criticism Predicting Depressive
Diagnosis
95% CI for Odds Ratio
B(SE)

Lower

Odds Ratio

Upper

Constant

1.43(1.82)

Gender

.89***(.20)

1.63

2.43

3.62

Age

-.04**(.01)

.93

.96

.99

Race

-.41*(.21)

.44

.66

.99

Residence

-.01(.06)

.88

.99

1.12

Education

-.03(.04)

.90

.98

1.05

Cognitive Status

.02(.05)

.93

1.02

1.11

CIRS

.10**(.04)

1.03

1.12

1.19

Karnofsky

.04***(.01)

1.02

1.04

1.06

FEICS

.11***(.03)

1.05

1.12

1.18

-.00(.00)

.99

1.00

1.00

Karnofsky*FEICS

Note: Cognitive status=MMSE; Functional Impairment=Karnofsky; Illness Burden= CIRS; Depressive Symptoms= Hamilton Depression Rating
Scale; Family Criticism= subscale of Family Emotional Involvement and Criticism Scale; R²=.14 (Cox & Snell), .20 (Nagelkerke). Model χ²
(1)=102.52, *p<.05, **p<.01, ***p<.001

Combined Models Examining All Social Support Scales
In a combined model examining illness burden and all social support subscales entered
simultaneously, greater scores on the CIRS were significantly associated with higher levels of
depressive symptoms (standardized β = .18, p= .000). However, the inclusion of the interaction
terms did not result in a significant R-square change, F(3, 654)= 2.19, p= .088. Despite the total
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model failing to reach statistical significance, social interaction significantly moderated this
relationship (standardized β = -.08, p= .025), and main effects were found for social interaction
(standardized β = -.08, p= .039) and perceived social support (standardized β = -.26, p= .000)
being associated with lower levels of depressive symptoms (refer to Table 15). Those with
higher levels of social interaction reported lower levels of depressive symptoms in the context of
greater illness burden.
Table 15
Illness Burden, All Social Support Subscales, and Depressive Symptoms-Multivariate Linear
Regression
Step 1 R²

R²=.282

Step 2 ∆R²

∆R²=.007
Unβ[SE]

T-value

Step 1
(Constant)

3.10***

12.40

[4.00]

Gender

-4.95***

-2.17

[.44]

Age

-1.51

-.05

[.03]

Race

-1.54

-.47

[.30]

Residence

.11

.02

[.13]

Education

-1.00

-.09

[.09]

Cognitive Status

.98

.09

[.10]

Karnofsky

4.56***

.10

[.02]

CIRS

4.20***

.35

[.08]

-2.07*

-.29

[.14]

-6.73***

-.71

[.11]

Social Interaction
Perceived Social Support
Instrumental Support

-1.00

-.09

[.09]
Unβ[SE]

T-value

Step 2
(Constant)

3.03***

12.12

[4.00]

Gender

-4.94***

-2.16

[.44]

Age

-1.35

-.04

[.03]

Race

-1.59

-.48

[.30]

Residence

.08

.01

[.13]

Education

-1.10

-.10

[.09]

Cognitive Status

1.01

.10

[.10]

Karnofsky

4.39***

.09

[.02]

CIRS

4.20***

.35

[.08]

-1.97*

-.27

[.14]

-6.81***

-.74

[.11]

-1.02

-.09

[.09]

Social Interaction
Perceived Social Support
Instrumental Support
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CIRS* Social Interaction

-2.25*

-.10

[.05]

CIRS*Perceived Social Support

1.55

.05

[.03]

CIRS* Instrumental Support

-.48

-.01

[.03]

Note: Cognitive status=MMSE; Functional Impairment=Karnofsky; Illness Burden= CIRS; Depressive Symptoms= Hamilton Depression Rating Scale; Social Interaction, Perceived Social
Support, and Instrumental support= Subscales of the Duke Social Support Index; *p<.05, **p<.01, ***p<.001

In a combined model examining functional impairment and all social support subscales,
higher scores on the Karnofsky were significantly associated with greater levels of depressive
symptoms (standardized β = .20, p= .000). The inclusion of the interaction terms resulted in a
significant R-square change, F(3, 654)= 3.70, p= .012, accounting for an additional 1.2% of the
variance in depressive symptoms. The final model resulted in an adjusted R-square value of .279,
indicating that the final model accounted for 27.9% of the total variance. Specifically, perceived
social support significantly moderated this relationship (standardized β = .10, p= .025). In
addition, main effects were found for social interaction (standardized β = -.08, p= .039) and
perceived social support (standardized β = -.26, p= .000) being associated with lower levels of
depressive symptoms (refer to Table 16). Those with higher levels of perceived support reported
lower levels of depressive symptoms in the context of greater functional impairment. No
significant independent or moderator effects were found for instrumental social support.

60

Table 16
Functional Impairment, All Social Support Subscales, and Depressive Symptoms-Multivariate
Linear Regression
Step 1 R²
R²=.282
Step 2 ∆R²
∆R²=.012*
T-value
Unβ[SE]
Step 1
(Constant)
2.97**
11.82
[3.98]
Gender
-4.95***
-2.17
[.44]
Age
-1.51
-.05
[.03]
Race
-1.54
-.47
[.30]
Residence
.11
.02
[.13]
Education
-1.00
-.09
[.09]
Cognitive Status
.98
.09
[.10]
CIRS
4.20***
.35
[.08]
Social Interaction
-2.07*
-.29
[.14]
Perceived Social Support
-6.73***
-.71
[.11]
Instrumental Support
-1.00
-.09
[.09]
Karnofsky
4.56***
.10
[.02]
T-value
Unβ[SE]
Step 2
(Constant)
3.08**
12.32
[4.00]
Gender
-5.06***
-2.21
[.44]
Age
-1.78
-.06
[.03]
Race
-1.35
-.41
[.30]
Residence
.35
.05
[.13]
Education
-.99
-.09
[.09]
Cognitive Status
1.05
.10
[.10]
CIRS
4.18***
.35
[.08]
Social Interaction
-2.01*
-.28
[.14]
Perceived Social Support
-7.48***
-.83
[.11]
Instrumental Support
-.89
-.08
[.09]
Karnofsky
4.61***
.10
[.02]
Karnofsky* Social Interaction
-.08
.00
[.01]
Karnofsky*Perceived Social Support
2.25*
.02
[.01]
Karnofsky* Instrumental Support
-1.12
-.01
[.01]
Note: Cognitive status=MMSE; Functional Impairment=Karnofsky; Illness Burden= CIRS; Depressive
Symptoms= Hamilton Depression Rating Scale; Social Interaction, Perceived Social Support, and Instrumental
support= Subscales of the Duke Social Support Index; *p<.05, **p<.01, ***p<.001

In a logistic regression analysis greater scores on the CIRS were significantly associated
with higher odds of having a depressive diagnosis (O.R. = 1.10, 95% CI= 1.02-1.18, p=.009, B=
.10, SE= .04), yet the inclusion of the interaction terms was not significant. There were main
effects for social interaction (O.R. = .85, 95% CI= .78-.94, p= .049, B= -.16, SE= .05) and
perceived social support (O.R. = .85, 95% CI= .78-.94, p= .001, B= -.16, SE= .05) being
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significantly associated with lower odds of having a depressive diagnosis (refer to Table 17),
whereas there were no significant independent or moderating effects for instrumental social
support.
Table 17
Logistic Regression: Illness Burden and All Social Support Subscales Predicting Depressive
Diagnosis

Constant
Gender
Age
Race
Residence
Education
Cognitive Status
Karnofsky
CIRS
Social Interaction
Perceived Social
Support
Instrumental Support
CIRS* Social
Interaction
CIRS*Perceived
Social Support
CIRS*Instrumental
Support

B(SE)
.13(1.81)
.95***(.20)
-.04**(.01)
-.45(.25)
-.01(.06)
.01(.04)
.06(.04)
.03**(.01)
.10**(.04)
-.12*(.06)
-.16**(.05)

Lower

95% CI for Odds Ratio
Odds Ratio

Upper

1.73
.93
.39
.88
.93
.97
1.01
1.02
.78
.78

2.577
.96
.64
.99
1.01
1.06
1.03
1.01
.88
.85

3.84
.99
1.05
1.11
1.09
1.15
1.05
1.18
1.00
.94

.00(.04)
.01(.02)

.93
.97

1.00
1.01

1.09
1.05

.02(.01)

.99

1.02

1.04

.00(.01)

.97

1.00

1.03

Note: Cognitive status=MMSE; Functional Impairment=Karnofsky; Illness Burden= CIRS; Depressive Symptoms= Hamilton Depression Rating
Scale; Social Interaction, Perceived Social Support, and Instrumental support= Subscales of the Duke Social Support Index; *p<.05, **p<.01,
***p<.001; R²=.15 (Cox & Snell), .21 (Nagelkerke). Model χ² (1)=108.13

Higher scores on the Karnofsky were significantly associated with greater odds of having
a depressive diagnosis (O.R. = 1.04, 95% CI= 1.02-1.06, p= .000, B= .04, SE= .01). The
inclusion of the interaction term between the Karnofsky and perceived social support was
significant (O.R. = 1.01, 95% CI= 1.00-.1.01, p= .008, B= .01, SE= .00), thus supporting
perceived social support as a moderator. In addition, a main effect was found for perceived social
support that was significantly associated with lower odds of having a depressive diagnosis (O.R.
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= .83, 95% CI= .76-.92, p= .000, B= -.18, SE= .05; refer to Table 18). Those with higher levels
of perceived support have a lower likelihood of having a depressive diagnosis in the context of
greater functional impairment. Neither social interaction nor instrumental social support was a
significant moderator of this relationship.
Table 18
Logistic Regression: Functional Impairment and All Social Support Subscales Predicting
Depressive Diagnosis

Constant
Gender
Age
Race
Residence
Education
Cognitive Status
CIRS
Karnofsky)
Social Interaction
Perceived Social
Support
Instrumental Support
Karnofsky* Social
Interaction
Karnofsky*Perceived
Social Support
Karnofsky*Instrumental
Support

95% CI for Odds Ratio
Odds Ratio

B(SE)
.50(1.83)
.99***(.21)
-.05**(.02)
-.42(.26)
.01(.06)
.00(.04)
.05(.04)
.09*(.04)
.04(.01)
-.11(.06)
-.18***(.05)

Lower

Upper

1.79
.93
.40
.90
.92
.97
1.02
1.02
.80
.76

2.69
.95
.66
1.01
1.00
1.06
1.10
1.04
.89
.83

4.03
.98
1.09
1.13
1.09
1.15
1.18
1.06
1.01
.92

.01(.04)
.00(.01)

.93
.99

1.01
1.00

1.10
1.01

.01(.00)

1.00

1.01

1.01

.00(.00)

1.00

1.00

1.01

Note: Cognitive status=MMSE; Functional Impairment=Karnofsky; Illness Burden= CIRS; Depressive Symptoms= Hamilton Depression Rating
Scale; Social Interaction, Perceived Social Support, and Instrumental support= Subscales of the Duke Social Support Index; *p<.05, **p<.01,
***p<.001; R²=.16 (Cox & Snell), .22 (Nagelkerke). Model χ² (1)=115.53
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Combined Models Examining All Social Support Subscales and Family Criticism
A combined model examining illness burden and all the potential social support and
family criticism moderator scales failed to reach significance in terms of the variance accounted
for by the model (i.e. R-square change), F(4, 619)= 1.93, p= .103. Social interaction did,
however, moderate the relationship between illness burden and depressive symptoms
(standardized β = -.09, p= .015). These results support the hypothesis that social interaction
would moderate the relationship between illness burden and depressive symptoms (refer to Table
19). There were no significant moderating effects for perceived social support, instrumental
social support, or family criticism.
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Table 19
Illness Burden, All Social Support Subscales, Family Criticism, and Depressive SymptomsMultivariate Linear Regression
Step 1 R²

R²=.294

Step 2 ∆R²

∆R²=.009
Unβ[SE]

Step 1

T-value

(Constant)

2.13***

8.86

[4.15]

Gender

-5.24***

-2.31

[.44]

Age

-1.09

-.04

[.03]

Race

-1.56

-.46

[.30]

Residence

.56

.08

[.14]

Education

-.15

-.01

[.09]

Cognitive Status

1.43

.14

[.10]

Karnofsky

4.88***

.10

[.02]

CIRS

4.10***

.35

[.08]

FEICS

2.42*

.18

[.08]

Social Interaction

-1.95

-.28

[.14]

-5.66***

-.71

[.13]

-.78

-.07

Perceived Social Support
Instrumental Support
Step 2

[.09]
Unβ[SE]

T-value

(Constant)

1.98***

8.26

[4.16]

Gender

-5.20***

-2.28

[.44]

Age

-.86

-.03

[.03]

Race

-1.58

-.47

[.30]

.56

.08

[.14]

Education

-.33

-.03

[.09]

Cognitive Status

1.53

.15

[.10]

Karnofsky

4.69***

.10

[.02]

CIRS

3.96***

.34

[.09]

FEICS

2.33*

.18

[.08]

Social Interaction

-1.91

-.27

[.14]

-5.78***

-.74

[.13]

-.95

-.09

[.10]

Residence

Perceived Social Support
Instrumental Support
CIRS*FEICS
CIRS* Social Interaction
CIRS*Perceived Social Support

1.38

.03

[.02]

-2.43*

-.11

[.05]

1.23

.04

[.04]

CIRS* Instrumental Support
-.33
-.01
[.03]
Note: Cognitive status=MMSE; Functional Impairment=Karnofsky; Illness Burden= CIRS; Depressive Symptoms= Hamilton Depression Rating
Scale; Social Interaction, Perceived Social Support, and Instrumental support= Subscales of the Duke Social Support Index; Fa mily Criticism=
subscale of Family Emotional Involvement and Criticism Scale; *p<.05, **p<.01, ***p<.001

In a combined model examining functional impairment and all potential moderators,
perceived social support significantly moderated the relationship between functional impairment
and depressive symptoms (standardized β = .10, p= .019). There was also a trend toward
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significance for the interaction with family criticism (standardized β = .07, p= .056). These
results support the hypothesis that perceived social support moderates this relationship, and
provide partial support for family criticism as a moderator (refer to Table 20). The resultant
model, however, failed to reach significance in terms of the variance accounted for by the model
(i.e. R-square change), F(4, 619)= 1.93, p= .104.
Table 20
Functional Impairment, All Social Support Subscales, and Depressive Symptoms-Multivariate
Linear Regression
Step 1 R²
R²=.294
Step 2 ∆R²
∆R²=.009
T-value
Unβ[SE]
Step 1
(Constant)
2.06*
8.51
[4.13]
Gender
-5.24***
-2.31
[.44]
Age
-1.092
-.035
[.032]
Race
-1.56
-.46
[.30]
Residence
.56
.08
[.14]
Education
-.15
-.01
[.09]
Cognitive Status
1.43
.14
[.10]
CIRS
4.10***
.35
[.08]
FEICS
2.42*
.18
[.08]
Social Interaction
-1.95*
-.28
[.14]
Perceived Social Support
-5.66***
-.71
[.13]
Instrumental Support
-.78
-.07
[.09]
Karnofsky
4.88***
.10
[.02]
T-value
Unβ[SE]
Step 2
(Constant)
2.25*
9.37
[4.16]
Gender
-5.31***
-2.34
[.44]
Age
-1.28
-.04
[.03]
Race
-1.28
-.38
[.30]
Residence
.64
.09
[.14]
Education
-.07
-.01
[.09]
Cognitive Status
1.25
.12
[.10]
CIRS
4.11***
.35
[.08]
FEICS
2.12*
.16
[.08]
Social Interaction
-1.80
-.25
[.14]
Perceived Social Support
-6.18***
-.80
[.13]
Instrumental Support
-.99
-.10
[.10]
Karnofsky
4.77
.12
[.02]
Karnofsky*FEICS
1.92
.01
[.01]
Karnofsky * Social Interaction
-.02
.00
[.01]
Karnofsky*Perceived Social Support
2.36*
.02
[.01]
Karnofsky * Instrumental Support
-.42
-.00
[.01]
Note: Cognitive status=MMSE; Functional Impairment=Karnofsky; Illness Burden= CIRS; Depressive Symptoms= Hamilton Depression Rating
Scale; Social Interaction, Perceived Social Support, and Instrumental support= Subscales of the Duke Social Support Index; Family Criticism=
subscale of Family Emotional Involvement and Criticism Scale; *p<.05, **p<.01, ***p<.001

66

In a combined logistic regression model all interaction terms created using the social
support subscales of the DSSI and the family criticism subscale of the FEICS with the CIRS
failed to reach statistical significance, thus failing to support the hypotheses that family criticism
and social support moderate the relationship between illness burden and a diagnosis of
depression, in a full model. Also in a full model logistic regressions using the interactions
between the Karnofsky and the social support subscales of the DSSI and the family criticism
subscale of the FEICS failed to reach significance, thereby failing to support the hypothesis that
family criticism and social support moderate the relationship between functional impairment and
a diagnosis of depression.
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CHAPTER 4
DISCUSSION
Overview of Main Findings
In our sample of older adult, primary care patients there was a significant, positive
bivariate association between family criticism and depressive symptoms and diagnoses, and a
significant negative relationship between the social support variables of perceived social support,
social interaction, and depressive symptoms and diagnoses, in partial support of our third
hypothesis. However, there was no significant relationship between instrumental social support
and either depressive symptoms or a diagnosis. As hypothesized, illness burden, a physician
rated measure of the degree of pathology present in major organ groups, was significantly
positively associated with both depressive symptoms and a diagnosis of depression. This finding
is consistent with previous research demonstrating that medical illnesses are associated with both
depressive symptoms and a diagnosis (Barnow & Linden, 2000; Cucciare, Gray, Azar, Jimenez,
& Gallagher-Thompson, 2010; Meeks et al., 2000; Sperry, 2006). In addition, functional
impairment as assessed by the Karnofsky was significantly associated with both depressive
symptoms and a diagnosis of depression. This finding is also consistent with past research that
documents the association between increased impairment and depressive symptoms (Benyamini
& Lomranz, 2004; McCall et al., 2002; Musil et al., 1998; St. John et al., 2006; Yang, 2006), and
we extend this to include a depressive diagnosis.
In multivariable analyses the social interaction subscale was found to be a significant
moderator of the relationship between illness burden and depressive symptoms, in support of our
seventh hypothesis; higher levels of social interaction were associated with lower levels of
depressive symptoms in the context of illness burden. This effect was not maintained when
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depressive diagnosis was the outcome. We also found that perceived social support significantly
moderated the relationship between functional impairment and both depressive symptoms and
diagnoses, as hypothesized. Higher levels of perceived social support are associated with lower
levels of depressive symptoms and lower odds of having a depressive diagnosis in the context of
functional impairment. However, hypotheses predicting that instrumental support would
moderate these relationships were not supported in either independent models or full model
analyses examining all social support subscales simultaneously.
Family criticism was not a significant moderator of the relationship between illness
burden and depressive symptoms and diagnosis, failing to support our hypothesis. Similarly, we
failed to find a significant moderating effect of family criticism as a moderator of the
relationship between functional impairment and depressive symptoms or diagnosis. However, in
a combined model containing all social support subscales and family criticism, family criticism
showed a trend toward significance as a moderator of the relationship between functional
impairment and depressive symptoms. Also in a combined model social interaction remained a
significant moderator of the relationship between illness burden and depressive symptoms, and
perceived social support moderated the relationship between functional impairment and
depressive symptoms.
These findings support, as well as contribute to, an expanding body of literature on
illness, impairment, social support, family criticism, and depression (Antonucci et al., 1997;
Barnow & Linden, 2000; Benyamini & Lomranz, 2004; Leung et al., 2007; McCall et al., 2002;
Seaburn et al., 2005; Sperry, 2006; St. John et al., 2006;Yang, 2006). This study extends the
aforementioned research by examining the moderating roles of both protective and risk factors
for depression, namely social support and family criticism, in the context of illness burden and
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functional impairment, finding context-specific differences in the effects of social support as a
buffer of the relationships between illness and depression and impairment and depression.
Perceived Social Support
The perceived social support subscale was significantly negatively associated with both
depressive symptoms and a diagnosis of depression. As hypothesized, perceived social support
was a significant moderator of the association between functional impairment and depressive
symptoms as well as between functional impairment and a diagnosis of depression. A previous
cross-cultural study conducted in France, Germany, Japan, and the United States found that the
perceived quality of social relations helps older adults cope with resource deficits such as
impairment in daily life functioning that commonly present in late life and can contribute to
depressive symptoms (Antonucci et al., 2002).
An intervention study that targeted women with rheumatoid arthritis found that
increasing positive social engagement patterns led to an increase in the patients’ beliefs about
their ability to cope with their illness (Zautra, Hamilton, & Yocum, 2000). In fact, positively
perceived social interactions have been associated with physiological profiles consisting of lower
levels of stress hormones, decreased cardiovascular activity, and better immune functioning,
compared to those reporting more negative social interactions (Seeman, 2000). Research
suggests that experiencing meaningful relationships and perceiving others as friendly can lead to
increased life satisfaction and less depressive symptoms (Park, 2009).
While impairment or illness-based changes in ability to complete daily routines may
require older adults to engage more frequently with caregivers, there is still an important
emotional component to receiving such instrumental support that relies heavily on the perception
of the quality of this support. Therefore, simple provision of instrumental support such as taking
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an individual to the store may be insufficient to buffer against depression in such situations;
indeed, the receipt of instrumental support without the ability to similarly return such support
may violate the norm of reciprocity, perhaps leading to subsequent feelings of guilt and
resentment (Mutran & Reitzes, 1984). Our results suggest that an increased perception of social
support during times of functional impairment may subsequently reduce depressive symptoms.
Importantly, our findings extend this buffering effect to the more stringent criteria of a clinical
diagnosis of a mood disorder.
Social Interaction
The social interaction subscale, which measures the frequency and number of social
interactions, was significantly negatively associated with both depressive symptoms and a
diagnosis of depression, in support of previous research indicating the positive psychological
effects of frequent interactions (Antonucci et al., 1997). Frequency and quantity of social
relationships may help buffer against feelings of loneliness and isolation that contribute to
depressive symptoms in older adults (Street et al., 1999), perhaps leading to improved life
satisfaction and reduced risk for depressive symptoms (Bosworth et al., 2000; Park, 2009),
including in the context of illness. The more interactions afforded to older adults, the more
opportunity they have to find positive, supportive relationships. Thus, clinicians should promote
frequent social interactions among older adults such as self-help groups and joining clubs and
organizations. Previous literature has found these types of interventions to help reduce
depressive symptoms in older adults (Burke, Maton, Mankowski, & Anderson, 2010; Caserta &
Lund, 1993; Chew-Graham, Baldwin, & Burns, 2008; Laitinen, Ettorre, & Sutton, 2006).
Further, and as hypothesized, social interaction significantly moderated the association
between illness burden and depressive symptoms. Frequently interacting with one’s network may
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ultimately help individuals cope effectively with illnesses because other individuals may help
guide them to appropriate resources such as self-help groups (O’Hearn, 2010). Older adults who
are ill may also find solace in the company of others who are experiencing similar illnesses
(Rogers, Gately, Kennedy, & Sanders, 2009), making therapeutic support groups for these
individuals a salient treatment option for clinicians.
Frequent interactions such as those occurring at church or a senior citizens center may
also serve the purpose of a distraction from chronic illness, perhaps shifting attention away from
physical health status (Sinding & Wiernikowski, 2008). Social comparison may also occur
during such interactions, whereby older adults compare themselves to others who are
experiencing chronic illness and may view themselves as more fortunate than others, thus
leading to a more positive view of their overall health (Dibb & Yardlley, 2006; Festinger, 1954;
Taylor, 1983). Clinicians working with older adults experiencing illness or impairment may want
to use social comparisons therapeutically. By highlighting aspects of the patient’s health and life
that are considered better than those of their peers, clinicians may help older adults to reframe
their experiences and combat maladaptive thoughts that contribute to depression (Beck et al.,
1979; Street et al., 1999). Previous literature suggests that these downward social comparisons
are associated with an optimistic outlook that may contribute to higher levels of well-being and
life satisfaction (Fry & Debats, 2003).
Instrumental Support
In bivariate analyses, participant scores on the instrumental support subscale were not
significantly associated with depressive symptoms or a depressive diagnosis. Further, in
multivariate analyses, whereas perceived support was a significant buffer, instrumental support
failed to moderate the relationship between illness burden and depression and between functional
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impairment and depression, suggesting that older adults experiencing chronic illness may benefit
more psychologically from social interactions than from instrumental support.
There is some precedent for this pattern of results; however, previous research suggests
that in the context of illness and impairment emotional support may be more important than
instrumental support as a buffer against deleterious psychological symptoms such as depression
(Leung et al., 2007). It is also important to understand this pattern of nonsignificant results, and
this finding must be understood in the context of this particular sample. Those presenting in
primary care offices are most likely not as functionally impaired as those in assisted living and
nursing homes (Goodwin & Smyer, 1999). Despite previous research demonstrating that
instrumental support is associated with a decreased risk for depression and can protect elders
from further physical decline (Chi & Chou, 2001; Hays, Saunders, Flint, Kaplan, & Blazer,
1997), this type of support may not be as crucial for ambulatory primary care patients as it is for
their counterparts residing in assisted living facilities.
Older adults with chronic medical problems may be ill but not necessarily impaired, and,
therefore, may not require or benefit from the provision of instrumental support. For older adults
with functional impairment, however, provision of instrumental support may represent a
violation of the norm of reciprocity, and individuals receiving instrumental support may develop
feelings of guilt because they cannot return support to a caregiver (Mutran & Reitzes, 1984).
Despite this, in both bivariate and multivariate correlations we found no association between
instrumental support and depressive symptoms or diagnosis. It may be that for individuals with
functional impairment the provision of instrumental support, while perhaps undesirable, may be
viewed as a necessary consequence of one’s functional status and may not contribute to greater
risk for depression. As such, older adults with illness and impairment, particularly those able to
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visit primary care settings, may benefit more from feelings about the quality of their
relationships with others than from provision of instrumental support (Cong & Silverstein, 2008;
McMunn, Nazroo, Wahrendorf, Breeze, & Zaninotto, 2009; van dem Knesebeck & Siegrist,
2003; Wolff & Agree, 2004).
Family Criticism
Family criticism was significantly positively associated with both depressive symptoms
and a diagnosis of depression at the bivariate level in support of previous research suggesting
that an intrusive and critical family interaction style may have deleterious psychological effects
(Carels, 2004; Krause et al., 1989; Leung et al., 2007; Nolen-Hoeksema & Ahrens, 2002;
Seaburn et al., 2005). Contrary to our hypothesis, however, family criticism was not a significant
moderator of the association between illness burden and depressive symptoms and diagnosis and
only neared significance in a combined model examining the association of functional
impairment and depressive symptoms and diagnosis.
One reason for these findings may be the interpersonal characteristics of the sample. Our
sample reported high levels of perceived satisfaction with social support as well as low levels of
family criticism (as evidenced by the kurtosis present in the distributions of both variables). As
an example, perceived criticism scores for our sample (mean= 1.99 [2.95]) were lower than those
from the original sample the FEICS was normalized on (mean= 13.31 [5.49]), which consisted of
adults aged 33 and older with a mean age of 48.4 years (Shields et al., 1994). Another possibility
is that two of the questions on the FEICS (my family finds fault with my friends, and my family
approves of my friends) may not be suitable for older adults but rather target younger populations
receiving critical comments about peers. It is important to note that mean scores on the perceived
support subscale of the DSSI for the current sample (19.51 [2.19]) were comparable to those of
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previous research by Travis et al. (2003) with a sample of older adults 65 years of age and older
presenting at a low-vision clinic (19.0 [2.4]).
It may also be the case, in our opinion, that sick or impaired individuals experience such
high levels of stress in association with their health difficulties that added criticism from family
members does not compound their risk for depression. It may also be the case for this sample of
older adults that they have heard these comments repeatedly, possibly before they became ill,
and have since habituated to them. For example, an individual who is currently experiencing
lung cancer may have heard criticism about smoking for years from family members and
subsequently downplays or ignores these statements. Despite no support for the moderation
hypothesis, family criticism seems to have a direct effect on depressive symptoms regardless of
functional status and illness.
Implications
Depression in older adults is generally untreated or under-treated because these
individuals rarely seek mental health services, although they do have frequent contact with
primary care physicians (Unützer, 2002). Further, a high prevalence of mental and physical
health comorbidity as well as high levels of psychological distress have been reported in older
adults visiting primary care clinics (Watts et al., 2002). Issues such as the stigma surrounding
receipt of traditional mental health treatment and the negative perception of older adults
regarding use of specialty mental health services may result in the majority of cases of Major
Depressive Disorder being both identified and treated by primary care physicians (Klap, Unroe,
& Unützer, 2003; Regier et al., 1993). In fact, it is estimated that adults over 60 years of age are
one third as likely to use specialty mental health services than adults aged 40-59 years (Bogner,
de Vries, Maulik, & Unützer, 2009). For these reasons, it is important that trained mental health
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professionals such as psychologists be integrated into primary care settings (Unützer, 2002).
Collaborative care has been shown to be significantly more effective for treating depression in
older adults than treatment as usual in primary care (Areán et al., 2005).
Our findings support the idea that the deleterious psychological effects of illness and
functional impairment (i.e. depressive symptoms) are moderated by social support variables, and
these findings have practice implications for those working with ill and impaired older adults in
primary care settings. Specifically, instrumental support in and of itself may not be adequate in
addressing the needs of older adults with functional impairment and chronic illness (Yang,
2006). Our findings suggest that social support variables, specifically perceived social support
and social interaction, should be assessed among primary care patients experiencing impairment
and illness in order to identify those most at risk for adverse psychological outcomes such as
depression. This assessment may be achieved by administering measures of social support, such
as the Duke Social Support Index (DSSI) (Landerman et al., 1989) or another measure of social
support that taps into social disconnectedness and perceived isolation among the elderly
(Cornwell & Waite, 2009; Grassi et al., 2000) in the primary setting either annually or at intake
for each new patient 65 or older experiencing significant illness or impairment.
Once identified as being at risk for depression, or in conjunction with assessing social
support variables, general practitioners working in these settings should employ brief screening
methods for depression such as the Geriatric Depression Scale, the Beck Depression Inventory,
or the Center for Epidemiologic Studies Depression Scale (Schade, Jones & Wittlin, 1998),
adapted specifically for primary care to help healthcare professionals identify those most at risk
(Miller & Cano, 2009; Von Korff, 1999). Once an individual is identified, an appropriate referral
to a behavioral health consultant or psychologist, either within or outside the practice, can be
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made. Screening methods such as those for depression in combination with the promotion of
effective treatments such as CBT have been shown to improve patient physical and mental health
outcomes in primary care (Pignone et al., 2002). Evidence based treatments for depression such
as CBT that are cost-effective, able to be broadly disseminated, and portable, lend themselves
well to primary care (Buenaver, McGuire, & Haythornthwaite, 2006).
Our results also suggest that individuals with illness, as compared to those with
impairment, may have differing support needs, although it should be noted that these needs may
overlap substantially. Individuals experiencing both illness and functional impairment will likely
benefit from increases in both perceived or emotional support and social interactions. Older
adults experiencing chronic illness may benefit more from social activities that involve close
family, friends, or peers, such as group activities, physical exercise, experiential hobbies such as
crafts, traveling, and use of technology (Jopp, & Hertzog, 2010; O’Hearn, 2010). Meaningbased coping such as participation in religious or spiritual activities may provide opportunities
for both social interactions and enhancement of a sense of meaningfulness in life (Ayele,
Mulligan, Gheorghiu, & Reyes-Ortiz, 1999). Such interpersonal interactions may serve as a
distractor for older adults with illness and impairment from some of the unpleasant realities
associated with their medical condition and could contribute to improved mood and health
behaviors.
Older adults with functional impairment may not want to engage in frequent social
interactions due to feelings of stigma that may surround their impairment (Bahm & Forchuk,
2009; Kitchin, Shirlow, & Shuttleworth, 1998). Interventions should thus be focused on helping
caregivers to provide strong emotional support to individuals experiencing impairment in a
manner that will be perceived as satisfying. This may involve supportive and reflective listening,
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or even allowing these individuals to tell or write their life stories (Lai, Chi, & Kayser-Jones,
2004). Such narrative therapy commonly used with older adults uses a meaning-making
approach and strives to decrease themes of loss, devaluation, and dependence that often present
in their stories. The role of the therapist is to help alter this story by guiding the individual to
construct a new story with greater personal meaning (Kropf & Tandy, 1998). This closely
parallels the cognitive technique of reframing that allows individuals to challenge maladaptive
thoughts and cognitive distortions (Beck, 1995).
Previous research highlights three critical areas that need to be addressed when caring for
older adults in the community: physical functioning, social functioning, and financial stability
(Moscowitz, 2002), perhaps via the inclusion of a geriatric psychologist or other mental health
professional in primary care settings to provide guidance to patients and caregivers about the
environmental, social, and psychological issues that arise with aging and illness (Unützer, 2002).
Psychologists working in primary care settings can encourage elderly patients to either develop,
join, or conduct self-help groups and share common experiences with one another, leading to
increased social interaction in order to reduce depression related to illness and impairment
(Shanks, 1983). In addition, it is important for clinicians to encourage health-care providers to
become more aware of and engage in patient education and advocacy. Such efforts may have a
positive impact on older adults’ support networks and may enhance effectiveness of care for
elderly patients with chronic illness and impairment.
Limitations and Future Research
Despite our study’s many strengths, the results must be viewed in the context of minor
limitations. Our use of cross-sectional data prevents the establishment of causal relationships,
and bi-directionality of associations is also a possibility. For example, it is unclear whether
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depression contributes to functional impairment or illness, or if illness and impairment contribute
to depression (Meeks et al., 2000). Similarly, a reciprocal relationship may exist between illness
and impairment and social support and family criticism (Chou & Chi, 2001; Fiscella &
Campbell, 1999). Future research should employ a longitudinal design in order to address causal
mechanisms and the prospective effect of social support and criticism variables on depression in
the context of illness and impairment.
Although the sample size was large, the diversity of the sample was limited, therefore
limiting the ability to generalize these results to other racial and ethnic groups. Future research
with diverse samples is needed to examine the potential moderating role of socio-cultural factors
including race and ethnicity on the associations between illness, impairment, social support,
family criticism, and depression (Federal Interagency Forum on Aging-Related Statistics, 2008;
Musil et al., 1998). Issues of measurement must also be considered. High mean scores on the
perceived support subscale and low mean scores on the FEICS indicate the possibility of a
ceiling or floor effect, respectively, and contribute to an inability to adequately discriminate
among the participants’ scores. Future research should consider use of the other subscale of the
FEICS, which measures emotional over-involvement and is associated with depressive
symptoms (Shields et al., 1992). Use of additional measures to assess family functioning is also
suggested, such as the Family Adaptability and Cohesion Evaluation Scales (FACES III) (Olson
et al., 1985) or the Medical Outcomes Study Social Support Scale (MOS-SS) (Sherbourne &
Stewart, 1991). Given that our findings result from secondary analyses of data for a larger
project, it is possible that there are other potentially important variables there were not included
in the model. For example, variables such as socioeconomic status, financial strain, loneliness,
isolation, helplessness, and hopelessness have all been shown to be significantly associated with
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depressive symptoms and may interact with illness and impairment (Krause, 1987; Osgood,
1991; Park, 2009; Street et al., 1999; Turner & Turner, 2004); future research on older adult
primary care patients should include and control for these variables.
Conclusion
Results of the current study suggest that perceived satisfaction with social support and
frequency of social interactions are instrumental to the psychological wellbeing of older adults
who face chronic illness and functional impairment. Specifically, these support variables may
buffer the strong, positive association between illness and impairment and depression. In
addition to increased risk of mortality, chronic illness and impairment may have a critical impact
on psychological well-being via the stressful experience of loss of role status, an impaired sense
of well-being, or financial strain (Barnow & Linden, 2000) in addition to disruption of an
individual’s social support system (Newsom & Schulz, 1996). Indeed, it may be possible to
lessen such adverse psychological consequences as well as decrease morbidity and mortality for
older adults experiencing illness or impairment by increasing the perception they have of the
availability of a confidant and promoting social interactions (Uchino et al., 1996; Yang, 2006).
Both leisure and productive social activities such as participating in physical exercise or
attending a senior citizens center may have beneficial effects on both the physical and
psychological well-being of older adults (Choi, & McDougall, 2007; Herzog, Franks, Markus, &
Holmberg, 1998) perhaps via the development and maintenance of a sense of self as competent
and capable.
It is important that primary care facilities employ screening methods that assess social
support variables and depression, allowing healthcare workers to target those most at risk for
becoming depressed or those already experiencing depressive symptoms. Behavioral health
80

consultancy and clinical interventions including psycho-educational and stigma-reduction efforts
should target primary care facilities that serve as important points of capture for older adults who
may not present to traditional mental health care facilities. Offering services such as self-help or
psycho-educational groups that promote an interactive and supportive environment for older
adults in health recovery may buffer against depressive symptoms (Burke et al., 2010; Caserta &
Lund, 1993; Laitinen et al., 2006).
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